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1.0

2.0

INTRODUCTION

1.1

Objectivés of this Study

The objective of this project was to process and analyze muskrat (Ondatra zibéthicus) .and
mink (Mustela vison) tissues collected by the State of Michigan Department of Natural

- Resources . (DNR) on the Kalamazoo River in Michigan. The data will be used by the U.S.:

Environmental Protection Agency (EPA) Region V io evaluate potential impacts of PCB and
metals contamination on the riverine food chain.

1.2 Site Background
. Polychlorinated biphenyls (PCBS), metals, and polynuclear aromatic hydrocarbons have been
historically discharged into the Kalamazoo River from a variety of industrial sources in the
vicinity of Kalamazoo. These compounds have apparently migrated downstream; thus, a sixty-
mile stretch of the Kalamazoo River located primarily south of Kalamazoo, Michigan was
-investigated. : '

METHODOLOGY

The State of Michigan DNR trapped muskrats and mink from selected locations along the Kalamazoo
River potentially contaminated with PCBs and possibly metals, pesticides and semi-volatile organic
compounds. Specimens were initially processed by an animal clinic contracted by Michigan' DNR.
Specimens were subsequently sent to the U.S. EPA/Environmental Response Team (ERT), and its
Response Engineering and Analytical Contractor (REAC) for final processing, which included partial
necropsies, removal of select tissues, specific chemical analyses on tissues and whole body, and
subcontracted histopathological analyses. - - '

2.1

2.2

Specimén Collection

From August 1993 through April 1994, Michigan DNR collected a total of 10 mink and 37
muskrat specimens from selected areas along the Kalamazoo . River. Details regarding the

~ specimen collection procedures are provided in Appendix A, Quality Assurance Work Plan

(QAWP).

Initial ~Processihg )

Upon collection, initial metrics on each specimen were recorded in the field. These included
total body weight, total length, tail length, and hird foot length: A field data sheet was
completed for each specimen noting the date, trapping method, trapping area, species,

metrics, and other pertinent data (Appendices B and C, Michigan DNR Specimen Field Data
sheets, and ERT/REAC Specimen Data Sheets, respectively).

Specimens were transferred by Michigan DNR to a subcontracted animal clinic, which
skinned each animal, conducted initial necropsies, and removed sections of tissue from the
liver and right kidney of each specimen for histopathological analysis. The original weight
of the liver and kidneys was recorded, and the weight of sections taken for histopathology was
subsequently recorded. Each section weighed approximately 2 grams (2 g), and was preserved
in a labeled 40 milliliter (ml) giass vial, filled with 4% buffered paraformaldehyde. Also, any

parasites found in the body cavity were preserved in a separate vial.
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2.3

2.4

2.5

2.6

The carcass and pélt of each spécimen collected were shipped on wet ice to the REAC

bioassessment laboratory for final processing and analysis. Several of these speciméns arrived .

frozen; in such cases this was noted on the individual specimen data sheet.
Final Processing.

All animal proceésing and dissections followed procedures detailed in the QAWP, as well as

REAC Draft SOPs for Muskrat Trapping, and #2039, Small Mammal Dissection and Tissue

Processing, Tissue Processing and Analysis (Appendix B).

Whole body sp'ec'imens, pelts., and histology samples were received by-the REAC sample
custodian. Specimens were checked against their respective chain of custodies. Whole body
specimens and pelts were immediately transferred to a freezer at <0°C. Histology samples
were retained at 4°C until submission for analysis.

Final processing of whole body specimens- in preparation for chemical analysis was completed
within 24 hours after arrival at REAC. Final biological processing included:

)] remoﬁ_ng and weighing the liver, kidneys, adrenal 'glands, reproductive tracts, spleen, and
thymus;

(2) removing and wexghmg contents of the gastrointestinal tract, and rinsing the tract with
distilled water;

(3) returning -all organs to the central body cavity (except liver and kidney);
(4) submitting the liver, kidney, and whole body tissues for homogenization and analysis;
(5) removal of the lower left jaw for aging by dentition.

Sample documentation and handlihg procedures followed U.S. EPA/REAC SOPs #2002,
Sample- Documentation and 2003, Sample Storage, Preservation, and Handling.

Chemistry

A summary of chemical analyses conducted on each tissue matrix is provided in Table 1. The
carcass tissue refers to a homogenate of the entire animal, excluding the lower Jaw
gastrointestinal contents, liver, and kldney

Histopathology

Liver and kidney sections from each specimen were sent to the Virginia-Maryland Regional
College of Veterinary Medicine, located at Virginia Polytechnic Institute, Blacksburg, VA.
Slides and paraffin biocks were prepared, and tissues were interpreted by trained
histopathologists. Parasites were also identified to the lowest practicable taxon.

Aging by Dentition

Specimens of each species were aged by dentition by a subcontracted laboratory (Matson’s
Laboratory, Milltown, MT.) using cementum annuli techniques. The lower left jaw of each
specimen was provided to the laboratory, which then extracted the M1 molar for analysis for
muskrat and the canine for mink.

\038\DEL\FR\9505\FR_0038.WP5 2
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3.0

4.0

| RESULTS -

3.1

3.2

33

3.4

DISCUSSION

Trapping and Metrics

The number of spéciméns received from the Michigan DNR is summarized in Table
2, by date and area trapped. Copies of data sheets completed by Michigan DNR
personnel for each specimen are provided in Appendix C. Results of organ metrics,

and copies of ERT/REAC data sheets completed during final processing. are provided
in Appendix D.

Chemistry

Analytical results for each species are presented by matrix, and analysis in Tables 3-
18. '

Histopathology

Histopathological investigation revealed no evidence of direct contaminant effects on

‘the tissues submitted for analysis. A summary of the histopathological "report is

provided in Appendix E.
Agihg by Dentition

The subcontracted laboratory report on cementum aging (Appendix F) identified 3
categories of certainty. These are:

A - result is nearly certain

B - some error possible; there is histological evidence to support the reported age;
if error is present, it is within the age range reported.

C - error likely; there is little histological evidence to support the reported age.

The aging analysis of the mink (n = 10) by cementum annuli identified all mink as
class A certainty. The mink ages ranged from less than a year old to less than five
years old (Table 19).

The aging methods identified 12 of the muskrats with virtual certainty (A), 20 of the
muskrat with some certainty (B), and 4 of the muskrats with little certainty (C).
Table 20 summarizes the ages of the muskrat collected during the study.

At the request of the Work Assignment Manager, o data interpretation has been provided.
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TABLE 1
| ANALYTICAL SUMMARY |
KALAMAZOO RIVER MAMMAL STUDY,
- MAY 1995

Trapping Date Analysis
Area

Muskrat

Metals

August
1993 PCB/ pest

BC BNAs

- Lipids

Moisture

Metals

NA 10 NA 10

Dec-
TB, PD, | 19%4 BNAs 31 | NA NA NA 10 NA NA
AD, Test
Lipids 31 | 31 6 NA | 10 10 NA
Moisture 31" 31 31 NA 10 10 10

* One additional animal within the August, 1993 group was analyzed as full body tissue (peit included).



. TABLE 2 |
TRAPPING RESULTS BY AREA AND SPECIES
KALAMAZOO RIVER MAMMAL STUDY®

MAY 1995

Trapping Area Trapping Date - Muskrat Mink

BC - _ August 1993 ' 6 0

TEST | December 1994 1 ' NA

BG December 1994 6 -5

oD January 1994 6 0

TB ' February 1994 6 2

PD March 1994 6 1:

AD ' March/April 1994 ' 6 ' 2

TOTAL 16

®AIl trapping conducted by the State of Michigan, Department of Natural Resources.




TABLE 3a

AREA AD

KALAMAZOO RIVER MAMMAL STUDY

MAY 1995

(based on dry weight)

RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE

94

Date 040594 040594 - 033094 033094 033094 033094 -
WLocation AD500405 AD600506 AD160102 AD090103 AD240101 AD300104
Conc Conc Conc Conc Conc Conc
mg/kg - mg/kg - mg/kg mg/kg mg/kg mg/kg
Parameter
Aluminum 9.9 14 8.3 6.9 7.3 6.6
Antimony ND ND ND ND ND ND
Arsenic ND ND . ND ND ND ND
Barium 31 22 15. 29 32 18
Beryllium ND ND ND ND ND ND
Cadmium ND ND ND ND ND ND
Calcium 68000 74000 60000 68000 58000 47000
Chromium ND ND ND - ND ND ND
{Cobalt ND ND ND ND “ND ND
Copper 21 3.8 3.8 6.2 8.3 5.3
iron 250 320 270 230 250 230
Lead 0.96 ND ND 0.47 0.35 0.31
Magnesium 2100 2300 1800 1800 1800 1500
Manganese 7.8 18 7 1.9 16 6.1
Mercury ND ND ND ND ND ND
Nickel 4.5 ND ND 34 -3 14
Potassium . 9500 11000 11000 8300 93900 9300
Selenium 0.44 ND ND 0.37 0.5 0.33
Silver ND ND 37 0.47 ND ND
Sodium 4600 5000 4300 4500 4800 3800
Thallium ND ND ND ND ND ND
Vanadium ND _ND ND ND ND ND
Zinc 100 89 86 81 78

FW) denotes Not Detected




' : . TABLE 3b
RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE
AREA PD :
KALAMAZOO RIVER MAMMAL STUDY
MAY 1995

(based on dry weight)

Date 031494 031494 031494 031494 031494 = 031494
Location PD240205 PD180203 PD110206 PD070204 PD060201 PD220202
Conc Conc Conc Conc Conc Conc
: mg/kg ma/kg mg/kg mg/kg ma/kg mag/kg
Parameter
JAluminum ND ND ND ND ND ND
Antimony ND ND ND ‘ND ND ND
Arsenic ND ND ND ND ND ND
Barium 18 21 24 23 19 23
Beryllium ND ND ND ND ND ND
Cadmium ND ND ND ND ND ND
Calcium 69000 69000 . 65000 " 78000 76000 73000
JChromium ND 0.5 ND ND ND ‘ND
Cobait ND ND ND ND ND ND
Copper 3.8 55 31 4 586 6.6
Iron 210 320 280 390 250 300
Lead ND ND " ND 0.4 ND ND
Magnesium - 2200 2100 1800 2300 2200 2200
Manganese 36 8.7 11 6.5 6.2 4.6
Mercury ND ‘ND ND ND ND ND
Nickel ND ND ND 12 ND ND
Potassium 10000 9200 8900 10000 10000 12000
Selenium ND 0.4 ND 0.4 0.4 0.4
Silver ND ND ND ND ND ND -
Sodium 4600 4800 5300 5300 5000 5500
Thallium ND ND ND ND ND ND
Vanadium ND ND ND ‘ND ND ND
Zinc 83 88 82 92 89 100

IND denotes Not Detected




TABLE 3¢

RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE

AREA TB

KALAMAZOO RIVER MAMMAL STUDY

MAY 1995

(based on dry weight)

Date 021794 = 021694 021694 021694 021594 021594
Location TB160406 TB290304 TB250305 TB320303 TB060202 TB160201

- Conc Conc Conc Conc Conc Conc

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

JParameter -
Aluminum ND 14 ND ND ND ND
Antimony ND ND ND ND ND ND
Arsenic ND ND ND ND ND ND
Barium 21 17 23 22 20 23
Beryllium ND ND ND ND ND ND
Cadmium ND 0.96 - ND. 0.05 0 07 ND
Calcium 58000 61000 58000 97000 56000 58000
Chromium ND ND ND ND ND ND
Cobalt ND ND ND ND ND ND
Copper 5.7 6.9 4.3 89 4.2 60
fron 280 - 260 270 290 350 240
Lead 0.5 8.4 ND 5.2 : 1 ND
Magnesium 1600 1900 1700 2600 1800 1700
Manganese 29 0.4 3.7 2.3 6.2 2.7
Mercury 0.3 ND 0.2 ND ND 0.2
Nickel ND ND ND ND ND ND
Potassium 7600 11000 7700 8300 8400 . 7100
Seienium 0.4 0.8 1 1 0.5 0.7
Silver ND ND ND ND ND ND
Sodium 3900 4400 4600 - 5500 4400 4200
Thallium . ND ND ND ND ND ND
Vanadium ND ND ND ND ND ND
Zinc 79 100 84 110 96 110

[ND denotes Not Detected




RESULTS OF METALS ANA

TABLE 3d

LYSIS OF MUSKRAT CARCASS TISSUE

AREA OD
KALAMAZOO RIVER MAMMAL STUDY
- MAY 1995

(based on dry weight)

Date - 012794 012694 012694 012794 012794 012794
Location 0OD020102 OD040103 OD170101 OD140204 OD010206 ©OD120205
Conc conc Conc Conc Conc Conc
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
IParameter
Aluminum . 16 41 19 ND ND - 18
Antimony ND ND ND ND "ND ND
Arsenic ND ND ND ND ND ND
Barium - 46 33 73 21 28 - 28
IBeryliium ND 'ND ND ND ND ND
Cadmium 0.06 0.08 ND ND ND ND
{Calcium 100000 76000 150000 37000 59000 120000
Chromium ) ND ND 23 ND ND 1
iCobalt ND ND ND ~ND ND ND
Copper 22 14 46 42 43 28
fron 260 340 480 200 270 300
Lead 5 7.8 ND 0.3 - 0.7 4.4
Magnesium 2600 2100 4300 1200 1800 2600
Manganese 26 9.1 31 2 23 5.5
Mercury " ND- ND ND ND ND ND
Nickel 15 2.3 ND ND ND ND
Potassium 9200 9200 17000 7000 9500 8600
Selenium - 0.7 ND ND ND 0.8 0.8
Silver ND ND ND ND ND ND
Sodium 5800 5800 8500 2900 4600 6200
Thallium ND ND ND ND ND ND
Vanadium ND ND ND ND ND ND
Zinc 130 130 200 61 86 130

IND denotes Not Detected




TABLE 3e

RESULTS OF METALS ANALYSIS OF MUSKRAT CARCASS TISSUE

"AREA BG

' KALAMAZOO RIVER MAMMAL STUDY

MAY 1995

(based on dry weight)

Date 121083 121093 . 121093 121093 121093 121093
Location BG360306 BG370307 BG210305 BG140304 BG27A0302 BG130303
Conc Conc Conc Conc Conc Conc
mg/kg mg/kg mg/kg mg/kg ma/kg mag/kg
Parameter ) .
Aluminum ND 15 17 ND ND ND
Antimony ND ND ND ND ND ND
Arsenic ND ND ND ND ND ND
Barium 17 16 15 15 10 31
Beryllium ND ND ND ND ND ND
Cadmium 0.05 0.1 ND 0.06 ND ND
Calcium 67000 54000 45000 47000 52000 50000
Chromium 0.75 0.64 0.45 0.58 ND 0.42
Cobalt ND ND ND ND ND ND
Copper 71 19 45 20 25 2.5
fron 300 640 330 220 230 230
Lead 0.47 1 0.47 11 0.45 ND
Magnesium 2000 2000 1600 1300 1500 1400
Manganese 16 66 59 59 43 16
Mercury ND ND ND ND ND ND
Nickel - ND ND | ND ND ND ND
Potassium 9500 12000 . 11000 6900 7100 8200
Selenium ND ND ND ND ND ND
Silver ND ND ND ND ND ND
Sodium 4200 5000 4900 3100 3400 ‘3900
Thallium - ND ND ND ND ND ND
Vanadium ND ND ND ND ND ND
Zinc 86 94 80 73 59 73
[ND denotes Not Detected




KALAMAZOO RIVER MAMMAL STUDY

TABLE 3f
AREA BC

MAY 1995

(based on dry weight)

RESULTS OF METALS ANALYS!S OF MUSKRAT CARCASS TISSUE

Date - 081293 081193 081283 081293 081093 081193
Location: BC270305 BC370202 BC380306 BC210304 BC210101 BC380203
Conc Conc Conc Conc ' Conc Conc
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
WParameter :
Aluminum 19 49 26 13 11 45
JAntimony ND ND ND ND ND ND
Arsenic ND ND 0.58 ND ND 0.57
IBarium 20 24 21 19 25 15
Beryllium ND ND ND ND ND " ND
Cadmium 0.07 0.074 0.049 ND ND 0.061
Calcium 70000 74000 80000 81000 88000 53000
Chromium 0.61 1.2 1.5 0.56 ND 0.57
Cobalt ND ND ND ND ND ND
Copper 6.1 14 27 13 59 . 57
fron 300 360 490 220 240 570
Lead ND ND ND ND ND 2.4
Magnesium 2500 2400 2700 2500 2400 1900
Manganese 36 29 88 23 7.7 40
Mercury ND 0.23 0.26 ND 0.23 ND
Nickel ND ND ND ND ND 57
Potassium 13000 11000 13000 11000 11000 11000
Selenium ND ND ND ND ND ND
Silver ND 0.33 ND ND 0.35 ND
Sodium 6600 6100 6200 - 6000 5500 4900
Thallium ND ND ND ND ND ND
“JVanadium ND ND - ND ND ND ND
Zinc 92 110 110 100 100 . 120
ND - denotes Not Detected




TABLE 4a

RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE

KALAMAZOO RIVER MAMMAL STUDY

AREA AD

MAY 1995

(based on dry weight)

033094

90

Date 040494 040594 033094 033094 033094
Location AD500405 AD600506 AD160102 AD090103 AD240101 AD300104
Conc Conc Conc Conc Conc Conc
mg/kg mg/kg - mg/kg mg/kg . mg/kg mg/kg
Parameter
Aluminum ND 22 ND ND ND ND
" JAntimony ND ND ND ND ND ND
Arsenic ND ND ND ND ND ND
Barium 0.45 0.32 0.7 0.5 0.7 ND
Beryllium ND ND ND ND ND ND
Cadmium 0.22 0.27 0.14 0.41 0.17 0.48
Calcium 560 360 360 340 1100 420
Chromium ND 1.1 3.6 2.7 ND 1.9
Cobalt ND - 3.9 ND ND ND ND
Copper 15 1000 17 23 16 25
Iron 290 510 640 530 420 490
Lead 2.5 ND ND ND ND 0.9
Magnesium 720 680 810 890 - 830 830
Manganese 7.2 7.8 7.6 6.6 8.8 9.8
Mercury 0.14 “ND ND ND ND ND
Nickel ND 8400 ND 33 ND 3.4
Potassium 11000 13000 12000 14000 13000 14000
Selenium - 33 3.5 27 3.3 4.5 34
Silver ND 1.6 -7 0.54 ND 0.66
~ ISodium - 5500 7400 . 7700 6200 5900 5300
Thallium ND ND ND ND ND ND
Vanadium ND ND ND ND ND ND
Zinc 71 570 93 100 100

ND denotes Not Detected




TABLE 4b

RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE -

KALAMAZOO RIVER MAMMAL STUDY

AREA PD

MAY 1995

~ (based on dry weight)

Date 031494 031494 031494 031494 031494 031494
Location PD240205 PD180203 PD110206 PD070204 PD060201 PD220202
Conc Conc Conc Conc Conc Conc
" mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Parameter ' '
Aluminum ND ND ND ND ND ND
Antimony ND ND ND ND ND ND
Arsenic ND ND ND ND ND ND
Barium 0.4 0.5 0.3 0.5 . 0.3 0.3
Beryllium ND ND ND ND ND ND
Cadmium 0.2 3 1.5 16 1.2 1.7
Calcium 330 490 500 360 360 320
Chromium ND 2 2.2 ND ND ND
Cobalt ND ND ND ND ND ND
Copper 15 15 19 15 15 16
|iron 390 400 430 530 530 320
Lead " ND ND ND ND ND ND
Magnesium 800 730 870 780 860 860
Manganese 6.3 6.4 8.9 5.2 7.1 7
Mercury ND ND ND 0.3 ND 0.3
Nickel ND ND ND ND -ND ND
Potassium 12000 10000 15000 11000 13000 - 13000
Selenium ' 3.8 5 34 4.3 3.1 4.4
Silver ND - ND ND ND ND ND
Sodium 7400 6000 9700 6700 6900 . 6000
Thallium ND ND ND ND ND ND
Vanadium ND "ND ND ND ND ND
Zinc 91 81 95 a3 93 91

IND denotes Not Detected




TABLE 4c

RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE

KALAMAZOO RIVER MAMMAL STUDY

- AREA TB

MAY 1995

(based on dry weight)

021794

021694

Date 021694 021694 021594 021594
Location TB160406 TB290304 TB250305 TB320303 TB060202 TB160201
Conc Conc Conc Conc Conc Conc
mg/kg = mglkg ma/kg mg/kg mg/kg - mg/kg
Parameter
Aluminum ND 17 ND ND ND ND
Antimony ND ND ND ND ND ND
Arsenic ND ND ND ND ND ND
Barium 0.3 ND ND ND 0.4 0.3
Beryllium ND ND ND ND ND ND
Cadmium 2.1 5 2.2 3.9 2.2 0.7
Calcium 420 - 380 820 340 440 440
Chromium 1.3 1 ND 2.6 ND 1.3
Cobalt ND ND ND ND ND ND
Copper 13 18 21 24 17 16
Iron 620 540 550 620 730 680
Lead 1.4 46 59 5.5 3 1.6
Magnesium 700 730 . 940 710 820 790
Manganese 45 4.2 4.4 7.5 7.4 5.3
Mercury 29 0.2 0.1 ND 0.3 29
Nickel ND ND ND ND ND ND
Potassium 14000 12000 12000 10000 12000 13000
Selenium 3.6 43 6 5.6 5 4.4
Silver ND ND ND ND ND . ND
~ Isodium 7100 6100 6500 6300 6200 5900
Thallium ND ND ND 6.6 ND ND
lvanadium ND ND ND ND ND ND
Zinc 87 82 94 90 110 87

ND denotes

Not Detected




TABLE 4d
RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE
AREA OD
KALAMAZOO RIVER MAMMAL STUDY
MAY 1995

~ (based on dry weight)

Date 012694 012694 = 012694 - 012794 012794 012794
‘lLocation OD020102 0OD040103 OD170101 OD140204 OD010206 OD120205

Conc Conc Conc Conc . Conc Conc

mg/kg mg/kg - ma/kg mg/kg mg/kg - mg/kg
Parameter 8 . ‘ :
Aluminum ND ND ND ND ND ND
Antimony ND ND ND . ND ND ND
Arsenic ND ND - ND ND ND ND
Barium 0.3 ND 0.3 0.5 0.3 0.7
Beryllium " ND ND ND ND ND ND
Cadmium 3.6 1.9 0.8 1 1.1 7.2
Calcium 400 330 320 450 490 490
Chromium 2.2 1.6 0.8 ND 4.4 9.8
Cobalt ND ND ND ND ND ND -
Copper 62 72 51 14 14 25
fron 580 400 530 340 520 600
Lead 72 11 1.4 ND 1.9 2.3
IMagnesium 770 680 710 840 830 800
Manganese 47 47 3.6 42 6.6 48
[Mercury ND ND ND 0.2 ND ' ND
Nickel ND 4.2 ND ND ND 4.5
Potassium 11000 . 8800 9900 14000 13000 11000
Selenium ' 3.4 - 25 34 47 4 3.4
Silver ND- ND ND ND ND ND
Sodium 6900 4200 4200 7400 5700 7600
Thallium ND ND ND ND ND ND
Vanadium ND ND ND ND ND ND
Zinc 120 120 - 100 110 90 - 110
ND denotes Not Detected




TABLE 4e

'RESULTS OF METALS ANALYSIS OF MUSKRAT KIDNEY TISSUE

AREA BG
KALAMAZOO RIVER MAMMAL STUDY
' MAY 1995
(based on dry weight)
Date 121093 121083 121093 121093 121093 121093
Location BG360306 BG370307 BG210305 BG140304 BG27A030 BG130303
- Conc Conc Conc “Conc Conc Conc -
_ mg/kg ‘mg/kg mg/kg mg/kg mg/kg mg/kg
~|Parameter . _
JAluminum ND ND ND ND ND ND
Antimony ND ND ‘ND ND ND ND
Arsenic ND ND ND ND ND ND
Barium ND - 0.54 0.35 0.42 0.24 ND
Beryllium ND ND ND ND ND ND
Cadmium 1.1 2.2 0.5 0.6 0.4 0.3
Calcium 500 780 380 480 260 230
~ IChromium 2.1 ND ND - ND ND 2.8
Cobalt ND ND ND ND ND ND
Copper 21 61 . 17 15 51 9.9
fron 720 360 -390 460 250 240
Lead ND 2.8 ND ND 2.0 ND
Magnesium 1200 700 670 900 410 500
Manganese 10 9.7 9.3 17 5.8 4.5
Mercury ND ND ND ND ND "ND
Nickel ND 23 ND ND ND ND
Potassium 19000 10000 9700 12000 6600 6500
Selenium 4.3 3.2 ) 2 3.2 1.7 1.3
Silver ND ND ND ND ND ND
Sodium 13000 7200 5700 7300 4400 5600
Thallium ND ND ND ND ND ND
Vanadium -ND ND " ND ND ND ND
Zinc 130 95 71 96 - 64 54
ND denotes Not Detected




RESULTS OF METALS ANALYSIS IN MUSKRAT KIDNE

- KALAMAZOO RIVER MAMMAL STUDY

TABLE 4f .
AREA BC

MAY 1995

(based on dry weight)

Y TISSUE

Date 081093 081193 081193 081293 081293 081293
Location: BC210101 ~ BC370202 BC380203 BC210304 BC380306 BC270305
Conc Conc Conc Conc Conc Conc
: mg/kg mg/kg ma/kg ma’kg mg/kg mg/kg
Parameter '
Aluminum ND 32 16 27 ND ND
Antimony ND ND ND ND ND ND
Arsenic ND ND ND ND ND ND
Barium ND ND 0.83 ND ND ND
Beryllium ND ND ND ND ND ND
Cadmium’ 0.62 0.88 0.089 0.33 0.13 0.22
Calcium 440 590 710 560 360 530
Chromium ND 1 ND 1.9 ND ND
Cobalt ND ND ND ND ND ND
Copper 33 16 59 60 23 15
iron 530 490 490 370 310 - 440
Lead ND ND 6.5 3.1 ND ND
Magnesium 910 930 1100 860 590 970
Manganese 9.6 8.3 16 14 10 9.3
Mercury ND 0.4 ND ND ‘ND ND
Nickel _ ND ND 45 27 ND ND
Potassium 14000 14000 13000 = 12000 6900 11000
Selenium ' 3.8 2.6 ND 3.7 ND ND
Silver ND ND ND 0.73 ND ND
Sodium 6700 6800 10000 5600 5900 6600
Thallium ND ND ND ND ND ND
Vanadium ND ND ND ND ND ND
Zinc 110 88 120 110 74 88
ND-denotes Not Detected




TABLE 5
RESULTS OF METALS ANALYSIS OF MINK CARCASS TISSUE
KALAMAZOO RIVER MAMMAL STUDY
MAY 1995 '

-(based on dry weight)

[!);te
Location

042694 040794 031994 021794 021694 122193 121493 121393 120993 121093
AD060210 AD160501 PD360701 TB110402 TB110301 BGA471205 BG340804 BGS540502 BG610703 BG470401

Conc Conc Conc Conc Conc Conc Conc Conc  Conc Conc

- mg/kg’ mg/kg ~ mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
[Parameter ‘
Aluminum 10 13 14 ND ND ND ND 9.1 ND . ND
Antimony ND ND ND ND ND ND ND - ND ND ND
Arsenic ND ND ND ND - ND ND ND ND ND 06
Barium 6.8 3.9 6 4.3 27 23 3.6 4.8 46 4.3
Beryllium ND ND ND ND ND ND ND . ND ND ND
Cadmium ND ND ND 0.10 ND ND ND 0.03 0.04. ND
Calcium 72000 51000 71000 52000 25000 28000 34000 51000 53000 56000
Chromium ND ND ND 1.4 ND ND ND ND ND 23 .
Cobait ND ND ND ND ND ND ND ND ND . ND
Copper 7.6 15 14 54 6.7 ~ 15 59 8.4 14 84
Iron 340 290 220 190 220 - 260 210 240 - 230 360
Lead 0.60 ND 24 2.1 0.8 - ND ND ND ND ND
Magnesium 1600 1500 1600 1300 960" 1200 1100 1300 1400 1700
Manganese 1.9 33 1.2 ND - ND 3. 1.1 27 2 - 41
Mercury 1.5 0.79 2 1 28 0.54 1.1 072 0.5 0.41
Nickel 19 3 ND ND ND ND ND ND ND ND
Potassium 9500 10000 8600 . 8200 . 8100 - 11000 8600 8300 8400 12000
Selenium ND ND 0.53 ND ND ND 0.47 0.34 0.46 ' ND
Silver ND 6.4 ND ‘ND ND ND ND ND ND ND
Sodium 5400 4700 5100 3700 3200 4300 3600 4000 4500 6200
Thallium "ND ND ND ND ND ND" ND - ND ND ND
Vanadium ND ND ND ND ND . ND ND ND ND * ND
Zinc 160 130 130 120 99 " 130 120 130 120- 180
| _ .
ND denotes Not Detected




TABLE 6

RESULTS OF METALS ANALYSIS OF MINK KIDNEY TISSUE
KALAMAZOO RIVER MAMMAL STUDY

MAY 1995
(based on dry weight)

Date 042694 040794 - 031994 021794 021694 122193 121493 121393 ©~ 120993 121093
Location AD060210 AD160501 PD360701 TB110402 TB110301 BG471205 BG340804 BG470401 BG610703 BG540502

Conc Conc Conc Conc Conc Conc " Conc Conc Conc Conc

mg/kg mg/kg mg/kg - mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg-
|Parameter : :
Aluminum ND ND ND “ND ND 12 ND ND ND ND
Antimony ND ND ND ND ND ND ND ND ND ND
JArsenic ND ND ND ND ND "ND ND ND ND ND
Barium ND ND . 0.53 - 0.1 ND ‘ND 0.31 ND ND ND
Beryllium ND ND " ND ND ND ND ND ND ND ND
Cadmium 1.6 0.61 26 0.5 6 0.86 0.77 - 16 06 2.1
Calcium 280 230 420 230 310 250 420 320 260 330
Chromium ND 31 2.7 ND ND 0.93 2.8 1.2 ND ND
Cobalt ND ND ND ND ND ND ND ND ND ND
Copper 23 21 45 27 22 34 26 15 94 190
Iron ' 710 930 520 1400 590 570 1300 - 360 510 770
Lead ND ND 2 2.1 24 0.4 ND ND. © 4 79
Magnesium 760 640 630 560 620 530 950 500 480 480
Manganese 41 7 47 8.3 36 3.8 55 31 27 3
Mercury 41 22 7.5 25 8.1 11 26 0.67 1.1 1.2
Nickel ND ND ND ND ND ND ND ND ND . .ND
Potassium 11000 9000 9100 5100 8100 7300 13000 6600 - 7200 5700
Selenium 55 5.1 6.3 1.2 47 33 44 3.1 35 34
Silver ND 7.3 29 "ND ND ND ND ND ND ND
Sodium 8500 6800 9200 6200 6700 7000 8100 . 7200 6900 4800
Thallium ND ND ND ND ND ND ND ND ND ND
Vanadium ND "ND ND ND ND ND ND ND ND ND
Zinc 120 100 99 100 100 95 160 65 110 180

[ND denotes Not _5etected




AROCLOR 1260 CONCENTRATIONS IN MUSKRAT CARCASS AND LIVER TISSUE

TABLE 7

KALAMAZOO RIVER MAMMAL STUDY

MAY 1995

(Results in pg/kg dry weight)

Collection Date

08/10/93

Location

BC210101

Carcass
Concentration

ND

Carcass Lipids
(%)

Liver

. Concentration

Liver

| Lipids (%)

9.3 ND. 18.7

108/11/93 BC370202 ND 4.3 ND 15.6
08/11/93 BC380203 'ND 4.6 ND 13.3
08/12/93 BC210304 ND 5.8 ND 15.7
08/12/93 BC270305 ND 4.8 ND 14.2
08/12/93 BC380306 ND 6.2 ND 15.5
12/08/93 BG370307 ND 15.2 'ND 10.9
12/10/93 BG27A0302 | ND 10.4 ND 20.8
12/10/93 BG130303 ND 24.8 ND 16.6
12/10/93 BG140304 ND 38.9 ND 16.1
12/10/93 BG210305 ND 10.1 ND 14.8
12/10/93 BG360306 ND 18.8 ND 8.9

01/26/94 0D020102 540 . 5.9 1000 11.6

01/26/94

0D170101

450

52.8 96 11.9
01/26/94 0D040103 370 11.8 310 12.2
01/27/9% 0D010206 160 16.3 120 16.7
01/27/94 0D120205 210 7.8 310 13.0
01/27/94 0D140204 140 42.5 320 17.2
02/15/94 TB160201 2800 21.8 3800 14.8
02/16/94 TB250305 300 9.0 500 12.0
02/16/94 TB290304 860 9.8 1400 12.1
02/16/94 TB320303 280 5.6 1500 7.9

02/17/94 TB160406 8400 41.2 NA | Na

03/14/94 TB060202 290 12.9 230 11.4

NA - No analytical results since tissues could not be extracted.
ND - Denotes Not Detected .




TABLE 7 (Contmued)
AROCLOR 1260 CONCENTRATIONS IN MUSKRAT CARCASS AND LIVER TISSUE

- KALAMAZOO RIVER MAMMAL STUDY

MAY 1995

~ (Results in pg/kg wet weight)

Collection Date Location Carcass Carcass Lipids Liver Liver Lipids
- (%) (%) _

- |

03/14/94 PD060201 1400 9.4 2600 13.2

03/14/94 PD110206 610 19.3 870 13.6

03/14/94 PD180203 530 21.0 1 420 '14.0

03/14/94 PD220202 1400 14.9 1706 14.7

03/14/94 PD070204 2000 10.6 980. 4.6

03/14/94 PD240205 81J 18.4 120 14.7
-

03/30/94 AD090103 1900 20.4 1200 16.1

04/04/94 AD500405 1900 13.4 1500 18.2

04/05/94 AD600506 280 10.2 670 15.8

03/30/94 ‘AD240101 2300 10.6 1900 16.9

03/30/94 AD160102 ND 6.8 330 17.1

03/30/94 AD300104 3100 18.2 1700 13.5

ND - Denotes Not Detected




TABLE 8

AROCLOR 1260 CONCENTRATIONS IN MINK CARCASS AND LIVER TISSUE
KALAMAZOO RIVER MAMMAL STUDY

(Results in pg/kg dry weight)

MAY 1995

.“—Collection Location Carcass Carcass Liver “Liver
Date : Concentration Lipids (%) | Concentration Lipids (%)
12/09/93 BG470401 3000 24.9 | 1200 . 15.1
12/10/93 BG540502 6500 58.7 3300 15.5
12/13/93 BG610703 1900 17.4 1700 29.2
12/14/93 BG340804 3000 23.0 6000 43.2
12/21/93 BG471205 | 2500 41.1 3300 19.8
03/19/94 PD360701 7600 144 11000 21.5
02/16/94 TB110301 16000 30.9 7500 14.1
02/17/94 TB110402 11000 26.1 NA NA
04/07/94 AD160501 5200 15.8 8900 21.9
04/26/94 ADO060210 12000 7.0 { 52000 21.7

NA - No analytical resuits since tissues could not be extracted.




. TABLE9 - -
DIELDRIN AND P,P' DDE RESULTS FOR MUSKRATS
KALAMAZOO RIVER MAMMAL STUDY
'MAY 1995

(Concentratibn in ug/kg,dry weight)

| DIELDRIN I

_ : PP DDE |
DATE || LOCATION | LIVER | CARCASS| LIVER _J[CARCASS]

~08/11/93 |BC380203 ND ND ND ND
08/10/93 [BC210101 ND ND ND ND
08/11/93 |BC370202 74 ND ND ND
08/12/93 |BC210304 7.1 4.2 ND ND
08/12/93 |BC270305 8.0J ND “ND ND| -
08/12/93 |BC380306 ND ND ND ND|
01/27194 |0D120205 ND ND ND ND
01/27/94 |0D010206 13J ND ND ND
01/27/94 |0D140204 ND ND, ND 34
01/26/94 [0D020102 ND ND ND ND
01/26/94 |0D170101 D) ND ND ND
01/26/94 |0D040103 ND ND ND ND
12/08/93 |BG370307 “ND ND ND ND
12/08/93 |BG210305 29 ND 13J] ND
12/08/93 |BG360306 ND ND _ND ND
12/08/93 |BG140304 ND ND ND 10
12/08/93 |BG130303 ND ND[ ND ND!
12/08/93 |BG27A0302 ND ND ND ND
02/16/94 [TB320303 8.0J ND “ND ND
02/16/94 [TB290304 ND ND ND ND
02/16/94 [ TB250305 ND ND ND ND
02/15/94 [TB160201 57 ND 41 210
02/15/94 |TB060202 ND ND ND ND
02/17/94 [TB160406 NA ND NA 330
03/14/94 |PD110206 14J ND ND 10

~03/14/94 |PD070204 ND| "ND 8.7J 58
03/14/94 |[PD180203 14J ND ND 20
03/14/94 |PD220202 57 14 17 26
03/14/94 |PD060201 74 134 30 21

NA : Resuits lost during extractions

ND : Denotes not detected



TABLE 9 (cont'd)

DIELDRIN AND P,P' DDE RESULTS FOR MINK
KALAMAZOO RIVER MAMMAL STUDY -

MAY 1995

(Concentration in ug/kg,dry weight)

l DIELDRIN | P.P' DDE H
DATE | LOCATION| LIVER J[CARCASS]| LIVER |[CARCASS]
03/30/94 |/AD160102 4.2) ND ND ND
03/30/94 |AD0S0103 ND ND . 114 31
03/30/94 |AD240101 7.3J ND ND ND
03/30/94 |AD300104 11J ND 10J 19
04/05/94 | AD600506 14J ND 28 7.0J
04/04/94 |AD500405 11J ND 7.4J 8.1J
12/14/93 |BG340804 53 ND 510 150
12/09/83 |BG470401 ND 37 140 120
12/10/93 |BG540502 ND ND 450 310
12/13/93 |BG610703 71 ND 98 110
12/17/93 |BG471205 ND ND 460 200
03/19/94 |PD360701 290 ND 43 23
02/16/94 [TB110301 290 ND 79 480
02/17/94 [ TB110402 NA' ND NA 560
 04/26/94 |AD060210 64 ND 62 13J
04/07/94 |AD160501 ND| ND 59 26

NA : Results lost during extractions |

ND : Denotes not detected




. ' TABLE 10
' SUMMARY OF DETECTED BNA COMPOUNDS IN MUSKRAT CARCASS TISSUE
: KALAMAZOO RIVER MAMMAL STUDY :
MAY 1995 :

(Concentrations in pg/kg dry weight)

LOCATION DIETHYLPHTHALATE 4-.METHYLPHENOL DI-N-BUTYLPHTHALATE BISQ-ETHYLHEXYL)
PHTHALATE
8/10/93 | BC210101 13.9* ND 7.8* ND
8/11/93 | BC370202 10)* 9.5 12.6* 1.5(J)*
8/11/93 | BC380203 4.4(J)* 16.1 9.9% 2.7(1)*

- 8/12/93 | BC210304 1.2()* 19.6 21.5% 2.1()*
8/12/93 | BC380306 1.6(J)* 34.5% 19.8* 2.7(0)*
12/8/93 | BG130303 4346* 664(J) 36081* . ND
12/8/93 | BG370307 11984+ 5072 45283* - 1597¢3)
12/8/93 | BG210305 4198+ 2024(J) " 42503* > 2208())
12/8/93 | BG360306 21176* 10303 45119+ ND
12/8/93 | BG140304 5091* "2098(J)) 44886(E) ND
12/8/93 | BG27A030 3133+ ND 8137+ 4097
1/26/94 | 0OD020102 3377(J)* ND 16920% 2910(J)
1726/94 | 0OD170101 11944* ND ND ND
1/26/94 { 0OD040103 3732% ND ND ND
1/27/94 | 0D120205 1605(J)* ND 20215* ND
1/27/94 | 0D140204 2659(J)* ND 29186* ND
1/27/94 | ODO010206 2024(J1)* ND 26248 ND

(J)- Indicates compound concentration found below method detection limit
ND- Indicates compound not detected

(E)-. Indicates compound above Calibration Range
. *- Indicates compound found in Method Blank



TABLE 10 (Continued)
- SUMMARY OF DETECTED BNA COMPOUNDS IN MUSKRAT CARCASS TISSUE
KALAMAZOO RIVER MAMMAL STUDY
MAY 1995

( Concentrations in pg/kg dry weight)

LOCATION | DIETHYLPHTHALATE | 4-METHYLPHENOL | DI-N-BUTYLPHTHALATE BISQ2-ETHYLHEXYL)
: PHTHALATE
2/15/94 | TB060202 2539(J) ND 27909+ 1646(J)
2/15/94 | TB160201 6853 ND 13268* ND
2/16/94 | TB290304 694(J) 3583() 36220 ND
2/16/94 | TB250305 9343 2984()) 42354* ND
2/16/94 | TB320303 1524(3) 7225 26050* ND
2/17/94 | TB160406 3775 9571 18282+ ND
3/14/94 | PD070204 2361(J)* ND 10185+ ND
3/14/94 | PD220202 10195* 718(J) 20389* ND
3/14/94 | PD180203 4129* 2109())* 13257+ ND
3/14/94 | PD110206 ND ND 37129+ ND
3/14/94 | PD060201 15906 1367(J) 108210* ND
3/14/94 | PD240205 1430(0)* ND 12238+ ND
3/30/94 | ADI160102 35153 15871 11942* ND
3/30/94 | AD090103 3110 ND 13560+ ND
3/30/94 | AD240101 6792 1830(J) ND ND
3/30/94 | AD300104 5735 740(J) 22453+ 11030)*
4/4/94 | ADS00405 ND 3217 12786 ND
4/5/94 | AD600506 ND 'ND 15671 ND

(J)- Indicates compound concentration found below method detection limit
ND- Indicates compound not detected :
*- Indicates compound found in Method Blank




TABLE 11 _
SUMMARY OF BNA COMPOUNDS DETECTED IN MUSKRAT PELT TISSUE
KALAMAZOO RIVER MAMMAL STUDY :
MAY 1995

(Concentrations in pg/kg Dry weight)

LOCATION | DIETHYLPTHALATE | 4-METHYLPHENOL DI-N-BUTYLPHTHATLATE  BIS(2-ETHYLHEXYL)
- PHTHALATE
8/10/93 | BC210101 3700(J)* ND 12900+ : 1900(J))*
8/11/93 | BC370202 43000)* "3100(J) 23900* 10400*
8/12/93 | BC210304 ' 4800())* 9400 10600* _ -~ 10300*
8/12/93 | BC270305 4000(J)* ND 11600% - . 14800*
8/12/93 | BC380306 2700(J)* \ 10300 19200* : 26300*

(HIndicates compound concetration found ,below method detection limit
ND-Indicates compound mnot detected
*_Indicates compound found in blank




' TABLE 12
SUMMARY OF DETECTED BNA COMPOUNDS IN MINK CARCASS TISSUE
KALAMAZOO RIVER MAMMAL STUDY
MAY 1995

(Concentrations in pg/kg dry weight)

DATE LOCATION DIETHYLPTHALATE 4-METHYLPHENOL DI-N-BUTYLPHTHATLATE BIS(2-ETHYLHEXYL)
: PHTHALATE

12/10/93 | BG540502 19646* " ND | 45843 ND
12/13/93 | BG610703 44219* ND 19063* l 727(J)*
12/14/93 | BG340804 17505* ND ND 3958
12/21/93 | BG471205 . - 5019* | : ND _ . ND 2346(J)*
'2/16/94 | -TB110301 ' "ND - ND 18677* ND

2/17/94 BT110402 _ 23483 ND 18900 ND

3/19/94 PD360701 23572 ND - 5981* ND

(JIndicates compound concetration found below method detection limit
ND-Indicates compound not detected
*_Indicates compound found in blank



TABLE 13
RESULTS OF MOISTURE ANALYSIS FOR MUSKRAT CARCASS TISSUE
KALAMAZOO RIVER MAMMAL STUDY

MAY 1995
DATE LOCATION PERCENT
MOISTURE
8/12/93 - BC270305 77
8/12/93 BC380306 77
8/10/93 BC210101 73
8/11/93 BC370202 76
8/11/93 BC380203 76"
8/12/93 BC210304 75
12/10/93 BG370307 73|
12/10/93 BG210305 72
12/10/93 BG360306 67
12/10/93 BG140304 58
12/10/93 BG130303 66
12/10/93 BG27A0302 58
1727794 0D120205 71
1/27/94 0D140204 62
1127194 - 0D010206 70
1/26/94 0D020102 71
1/26/94 OD170101 84
1/26/94 _0D040103 73
2116194 ~ 18320303 69
2/16/94 TB290304 73
2/16/94 TB250305 69
2/15/94 TB160201 66
2/15/94 - TB060202 - 68
2/17/94 TB160406 66
3114194 ~ PD060201 71
3/14/94 PD220202 73
3/14/94 PD240205 70
3/14/94 PD180203 68
3/14/94 PD110206 71
3/14/94 PD070204 70
3/30/94 — AD160102 71
3/30/94 AD090103 67
3/30/94 AD240101 70
3/30/94 'AD300104 66
4/5/94 AD600506 70
415194 AD500405 69

*- Caracass and pelt combined




TABLE 14 _
RESULTS OF MOISTURE ANALYSIS FOR MUSKRAT LIVER TISSUE
KALAMAZOO RIVER MAMMAL STUDY

MAY 1995
DATE .~ LOCATION PERCENT
' MOISTURE
8/12/93 BC270305 - 75
8/12/93 BC380306 C 74
8/10/93 BC210101 72
8/11/93 BC370202 74
8/11/93 |- BC380203 76
8/12/93 BC210304 76
12/10/93 BG370307 . 65
12/10/93 BG210305 73
12/10/93 BG360306 60
12/10/93 BG140304 72
12/10/93 ' BG130303 | 79
12/10/93 BG27A0302 83
—1/27/94 | OD120205 - 76
1127194 OD140204 71
1/27/94 0DO010206 74
1/26/94 0D020102 73
1126194 OD170101 71
1/26/94 ' 0D040103 70
2/16/94 TB320303 72 |
2/16/94 TB290304 71
2/116/94 | TB250305 73
2/15/94 TB160201 69
2/15194 TB060202 72
2/17/94 TB160406 72
~ 3/14/94 PD060201 73
3/14/94 PD220202 73
3/14/94 PD240205 73
3/14/94 PD180203 74
3/14/94 PD110206 74
3/14/94 PD070204 75
3/30/94 AD160102 _ 73
3/30/94 AD090103 73
3/30/94 AD240101 | 74
3/30/94 AD300104 72
4/5/94 ADB00506 75
4/5/94 AD500405 73




| - TABLE 15 |
- RESULTS OF MOISTURE ANALYSIS FOR MUSKRAT KIDNEY TISSUE

KALAMAZOO RIVER MAMMAL STUDY

MAY 1995
DATE LOCATION PERCENT
'MOISTURE
8/12/93 BC270305 77
8/12/93 BC380306 80
8/10/93 BC210101 79
8/11/93 BC370202 79
8/11/93 BC380203 83
8/12/93 BC210304 77
12/10/93 — BG370307 77
12/10/93 BG210305 73
12/10/93 BG360306 86
12/10/93 BG140304 77
12/10/93 BG130303 65
12/10/93 BG27A0302 60
127194 0D120205 78 |
1127194 0D140204 81
1/27/94 0D010206 78
1/26/94 0D020102 78
1126194 OD170101 70
1/26/94 0D040103 68
2116194 TB320303 78
2/16/94 TB290304 78
2/16/94 TB250305 78
2/15/94 TB160201 79
2/15/94 TB060202 78
2/17/94 TB160406 80
3714794 PD060201 79 |
3/14/94 PD220202 79
3/14/94 PD240205 79
3/14/94 PD180203 78
3/14/94 PD110206 83
3/14/94 PD070204 78 |
3730794 AD160102 7]
3/30/94 AD090103 77
3/30/94 AD240101 78
3/30/94 AD300104 75
4/5/94 ADB00506 79
4/5/94 AD500405 78




TABLE 16
RESULTS OF MOISTURE ANALYSIS FOR MINK CARCASS TISSUE
: - KALAMAZOO RIVER MAMMAL STUDY

MAY 1995

DATE LOCATION PERCENT

: : ' MOISTURE
12/9/93 BG470401 79
12/10/93 BG540502 - 70
12/13/93 BG610703 67
12/14/93 BG340804 71
12/21/93 BG471205 72
2/16/94 TB110301 65
2/17/94 TB110402 65
3/19/94 PD360701 66
4/7/94 AD160501 - 69
4/26/94 AD0860210 73




TABLE 17 |
RESULTS OF MOISTURE ANALYSIS FOR MINK LIVER TISSUE
'KALAMAZOO RIVER MAMMAL STUDY

~ MAY 1995
DATE LOCATION PERCENT
- MOISTURE
12/9/93 BG470401 71
12/10/93 BG540502 68
12/13/93 BG610703 79
12/14/93 BG340804 75
12/21/93 BG471205 69
2116194 TB110301 68
2/17/94 TB110402 76
3119194 “PD360707 78
477194 AD160501 72
4/26/94 AD060210 76



TABLE 18 -
RESULTS OF MOISTURE ANALYSIS FOR MINK KIDNEY TISSUE
- KALAMAZOO RIVER MAMMAL STUDY

MAY 1995
DATE LOCATION PERCENT
- MOISTURE
12/9/93 BG470401 71
12/10/93 BG540502 67
12/13/93 ' BG610703 70
12/14/93 BG340804 82
12/21/93 BG471205 70
2116194 TB110301 74
2/17/94 ___TB110402 70
3/19/94 PD360701 — 78
477194 AD160501 77
4126194 _AD060210 81




TABLE 19
MINK AGE DATA' .
KALAMAZOO RIVER MAMMAL STUDY

MAY 1995
_ . Age and Confidence
Location_ Collection Date © Sex Code (Range)
. in Years
BG470401 9 December 1993 Male 2A
BG540502 10 December 1993 Male 3A
BG610703 _ 13 December 1993 Male 0A
BG340804 14 December 1993 Male 0A
BG471205 - 21 December 1993 Male 1A
PD360701 . * 19 March 1994 Female 1A
TB110301 16 February 1994 Female  0A
TB110402 17 February 1994 Male 3A
AD160501 - 7 April 1994 Male 1A
AD060210 26 April 1994 Male . 4A

'Aged by dentition
An age of 0 means less than 1 year old : , -
Confidence Codes:

A - Result is certain

B - Result is almost certain, with a possible range given

C - Result is not certain, with a possible range given




TABLE 20
_ MUSKRAT AGE DATA!
KALAMAZOO RIVER MAMMAL STUDY

MAY 1995
. . Age and Confidence
Location Collection Date Sex Code (Range)
in Years
BG370307 8 December 1993 Male 0A
BG27A0302 10 December 1993 Female o 0A
BG130303 ' 10 December 1993 Female 2C 2 ;4)
BG140304 10 December 1993 Female 0A
BG210305 10 December 1993 ~ Male 0B (0 - 1)
BG360306 | 10 December 1993 Male 0A
0D020102 26 January 1994 Male 3C(3-5)
0D170101 26 January 1994 Female - 2B (1 - 2)
0D040103 _ 26 January 1994 ‘Male OB (0 - 1)
0D010206 27 January 1994 Female 0A
0D120205 27 January 1994 © Male 3C (3 - 5)
0D 140204 27 January 1994 Male 1B (1 - 2)
TB160201 15 February 1994 Male 1B (O - 1)
TB250305 16 February 1994 Male 0A
TB290304 16 February 1994 Male 1A

'Aged by dentition

An age of 0 means less than 1 year old

Confidence Codes: '
A - Result is certain i
B - Result is almost certain, with a possible range given
C - Result is not certain, with a possible range given



TABLE 20 (Continued)
MUSKRAT AGE DATA' .
KALAMAZOO RIVER MAMMAL STUDY

" MAY 1995 -

. Age and Confidence
 Location Collection Date Sex Code (Range)
' in Years
TB320303 16 February 1994 Female 0A
TB160406 17 February 1994 Male 2C 2 - 4)
TB060202 14 March 1994 Female 1B (1 - 2)
PD060201 " 14 March 1994 Male 1B (1-2)
PD110206 14 March 1994 - Male 3B(2-3)
PD180203 14 March 1994 Female IB(1-2)
PD220202 14 March 1994 Female 2B (1 - 3)
PD070204 14 March 1994 Male 2B (1 -3)
PD240205 14 March 1995 Male IB(1-2)
AD090103 30 March 1995 Male 4B (3 - 4)
AD500405 4 April 1995 Male 1B (0-2)
AD600506 5 April 1995 Male 1B (1 -2).
AD240101 30 March 1995 Female 2B (1-3)
AD160102 30 March 1995 Male 2B (1 -2)
AD300104 30 March 1995- Male 4B (3 - 5)°

'Aged by dentition

An age of 0 means less than 1 year old

Confidence Codes:
A - Result is certain

B - Result is almost certain, with a possible range given
C - Result is not certain, with a possible range given
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1.0 OBJECTIVE

The objective of this project will be 10 process and analyze muskral (Ondatra zibethicus) and mink
(Mustela vison) tissues collected from an ecological investigation being conducted on the Kalamazoo
River, Michigan. Tissue analysis will be conducied in order to determine the concentrations of
pesticides, polychlorinated biphenyls (PCBs), semi-volatile organic compounds. and heavy metals
present in two representative mammalian consumers from the river ecosysiem. Histopathological
analyses may be conducted in the event that significant concentrations of contaminants are detected
in tissue. The data will be utilized by the U.S. Environmental Protection Agency (EPA) Region V
to evaluate possible influences of contaminants on the aquatic and terrestrial food chains associated
with the river ecosystem.

2.0 PROJECT SCOPE

The area of investigation is an approximate sixty-mile stretch of the Kalamazoo River primarily south
of Kalamazoo, Michigan. Industrial sources have historically discharged PCBs. metals, and
polynuclear aromatic hydrocarbons into the river system in the vicinity of Kalamazoo, and these
contaminants have migrated down river".

The U.S. EPA Region V is conducting the sampling portion of this investigation. They will be
responsible for trapping muskrats and mink .from selecied locations along the Kalamazoo River
suspected to be contaminated with elevated levels of PCBs and possibly metals, pesticides and semi-
volatile organic compounds. Collected specimens will be partially processed in the field by the U.S.
EPA Region V for preservation of select tissues for histopathological analysis. Specimens will then
be sent to the U.S. EPA/Environmental Response Team (ERT), and its Response Engineering and
Analytical Contractor (REAC) for final processing which will include partial necropsies, removal of
select tissues, specific chemical analyses on tissues and whole body, and polemlally histopathological
analyses.

The purpose of this phase of the investigation is to process and analyze the muskrat specimens
provided by the U.S. EPA Region V and deliver the analytical results on the specific contaminants
requested. This will allow the U.S. EPA Region V 1o make decisions regarding the potential
ecological risk to fauna inhabiting areas along this stretch of the Kalamazoo River.

REAC will arrange for (1) the receipt of the tissue samples collected and prepared by the U.S. EPA
Region V, and (2) the processing and analysis of these sampies.

3.0 TECHNICAL APPROACH : -
3.1 Specimen Collection

The U.S. EPA Region V will be responsible for the collection of approximately 30 mink and
30 muskrat specimens from selected areas along the Kalamazoo River. Field crews should
collect specimens from traps based on a short (less than every twelve hours) trap check
rotation period in order 1o minimize predation or soft tissue degeneration. All specimens
collected should be labelled immediately upon retrieval at each trap location. Once removed
from the trap, the specimen should be tagged with an aluminum tag affixed to the animal
through a hole made in the right hind foot with a sharp probe or forceps. Each tag should
be labelled with a code denoting the project, trap area; trap number and a unique animal
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identification number (e.g., the fourth animal caught for the Kalamazoo River, in Area 1V,
trap 34, would have the following code written on the tag: KR-AlV-34-4). When the
specimen is retrieved, information on its suspected age class, sex and reproductive status, and
condition, as well as the time, date and weather conditions should be recorded on a specimen
data sheet (Appendix A), as well as in a field logbook. Specimens should be retained in
separate large Ziploc bags to avoid possible cross-contamination. Specimens should be
placed on wet ice as soon as possible.

Preliminary Processing

All specimens should be brought 10 a field staging area as soon as possible after collection.
Specimens should be retained in coolers on wet ice until they are processed. Specimens

~should be processed one at a time in order to minimize the amount of lime tissues are

exposed out of preservation. The date and data on specimen condition as well as all other
pertinent information should be recorded on the specimen data sheet. To avoid biasing the
chemical analyses with contaminants lodged in the fur, specimens should initially be washed
clean of all extraneous mud and debris using free-flowing tap water and vigorous scrubbing,
then hand dried with a paper towel. Specimens should be weighed to the nearest 1.0 gram
(gm) and checked for any gross abnormalities and ecloparasites. Standard anatomical
parameters 10 be measured to the nearest 1.0 millimeter (mm) include total body length, tail
length and right hind. foot length. Specimens should then be skinned by standard casing
techniques. It is important that contact between the outside of the fur and the carcass is
minimized in order 10 avoid xmroducmg contaminant artifacts. .

Once the skin is removed, it should immediately be tagged wilh its appropriate project, area,
trap number, and animal identification number. After tagging has been completed, skins
should be stored by rolling them fur side out and placing in labelled Ziploc bags on wet ice
or frozen at <0°C.

Mink and muskrat pelts will be forwarded by the U.S. EPA Region V 10 ERT/REAC for

documentation purposes. Mink pells will initially be checked for penis scars to determine sex
of each specimen.

Decontamination

After a specimen is skinned, the carcass should be thoroughly rinsed with distilted water to
wash off any contamination introduced during-the skinning process. The U.S. EPA Region
V personnel will conduct preliminary tissue removal and preservation. The following steps
should be adhered to during invasive procedures. Trays and all dissecting tools utilized
should be 100 percent stainless steel and fully decontaminated before and between each
specimen dissection. Decontamination of all reusable dissection and processing equipment
should involve the following sequence:

Soap and water wash
Potable water rinse
10% nitric acid rinse
Distilled water rinse
Acetone rinse '
Distilled water rinse
Air dry
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Pariia) Dissection and Tissue Removal

A partial dissection to preserve liver and kidney tissue for histopathology will be performed
by the U.S. EPA Region V prior 10 relinquishing specimens to the ERT/REAC. An
inspection of the carcass for any surficial or orificial abnormalities should be conducted. The
dimensions, color, location, physical appearance and number of abnormalities should be
described and noted on the specimen data sheet. -

Each specimen should then be dissected according to standard necropsy procedures®™. The
dissection should be initiated by cutting into the abdominal wall-just above the penis or vuiva
using medium, sharp/blunt dissecting scissors. Incisions should be shallow in order to avoid
damage to internal organs and extend anteriorly up the central portion of the abdominal
cavity to the rib cage and laterally aiong both sides below the rib cage and anterior of the
hind legs. Reflection of the abdominal wall should extend up to the rib cage. The abdominal

cavity should be scanned for gross abnormalities and any should be noted.

Removal of the liver tissue sections for histopathology should be performed as follows. The
medial lobe of the liver should be carefully grasped with blunt forceps. Two liver tissue
sections should be cut starting at the distal end of the medial lobe. The sections should be
cut 1.0 centimeter (cm) towards the center of the lobe, and be approximately 0.5 cm thick and
1.0 cm wide. Tissue section areas may be prioritized to include obvious lesions or
abnormalities. Tissues should be cut using sharp fine dissecting scissors and handled
carefully. The sections should be placed into a 40-milliliter glass vial filled with 10% neutral
buffered formalin (10% buffered formaldehyde) solution. The remaining liver should be left
intact in the abdominal cavity. The color and condition of the liver should be: noted with.
respect to infestations of nematodes or cestodes.

Removal of the kidney tissue for histopathology should be performed as follows: the right
kidney should be lifted with blunt forceps while cutting the underlying fatty connective tissue
with scissors or a scalpel. Care should be taken 10 avoid severing the renal artery and vein
and dislodging the kidney. The right kidney should be severed longitudinally in half so that
a full medial section of the kidney is excised. The remainder of the kidney, which should still
be attached to the right renal artery and vein, is to be left in the body cavity. Care should
also be taken not to sever the right adrenal gland which lies on the anterior end of the kidney
and is separated by a thin layer of connective tissue. The kidney section should be placed in
the vial of preservative along with the liver section. One vial should be used for each
individual. The vials should be labelled with the individual animal’s identification code.

Sample Handling and Shipment

After removing the liver and kidney sections, each specimen should be placed into
individualiy labelled Ziploc bags and sealed. Each bag should have a sample label attached
to it marked with the specimen’s identification code and date of collection. Those bags
should in turn be put into a second outer Ziploc bag and placed in a cooler on wet ice. It
is imporiant that the specimens do not decompose, yet do not freeze. Thus, specimens
should be retained as close as possible to 1°C until final processing at the REAC laboratory.
Dry ice should not be used, since it will result in freezing the specimens, possibly influencing
organ metrics to be recorded at REAC. Specimens and peits should be shipped out at least
every two days in order to allow for final processing before analytical holding times are
exceeded. : ‘ ’
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Specimens must be processed for histopathology on the same day they are collected from the
field. Sample vials retained with tissue sections for histopathology should be checked for a
firm cap seal, placed in individual Ziploc bags and placed upright in a separate cooler on wet
ice or in a refrigerator at 4°C.

The following procedures should be followed for shipping specimens 10 ERT/ REAC: whole
body and histopathology tissues should be retained at 1°C and 4°C, respectively, immediately
prior to shipping. Whole body samples and their respective pelts should be placed in coolers
lined with a large polyethylene bag. The bottom of the bags should be lined with vermiculite
or other non-combustible, absorbent, cushioning material 10 minimize the possibility of
sample damage and to absorb any fluids that may leak from samples. The double Ziploc bags
containing the specimens and pelts should be placed on top of the vermiculite.

Wet ice may be retained in polyethylene bags. A Federal Express Dangerous Goods Air Bill
does not have to be filed for shipment, although a regular Federal Express Air Bill must be
filled out.

Vermiculite or like substance should be added on top and between the samples and the ice.
The completed chain of custody (COC-see below) should be placed in a Ziploc bag and taped
1o the inside lid of the cooler. The COC should be double verified that it reflects the exact
specimens and pelts contained in the cooler(see below). The cooler should be secured with
duct tape, and have signed custody seals placed over at least two locations along the seal.
The custody seals should be sealed with clear shipping tape. Coolers should be clearly
labelied as "Environmental Samples”. In addition, two sides of the cooler should be marked
with "This End Up" or arrow labels.

These general shipping procedures should also be followed for the histology samples.
Exceptions to these procedures are as follows: use only wet ice double-packed and sealed for
packaging and shipping. Fill out a regular Federal Express Air Bill denoting Priority One
Overnight service (Appendix A). No vent hole in the cooler is necessary.

The sampies should be sent Federal Express Priority One Overnight to the Roy F.
Weston/REAC Biology Laboratory, GSA Raritan Depot, 2890 Woodbridge Ave, Bldg 209
Annex, Edison, NJ 08837-3679,. Attention: Paul Bovitz (Appendix A).

Compietion of the Chain of Custody
36.1 General Information

All COC records must be completed legibly and in permanent ink. A separate COC
record will be prepared for each container used for transporting samples (i.e., cooler)
and will include the following information:

Project Name - Kalamazoo River

Project Number'- Enter Work Order No. 03347-035-001-6697
ERT/REACContact - Paul Bovitz - analyses are 10 be performed by REAC
Phone - 908-321-4210.

Sheet ‘No. - Indicate page "X" of the total number of pages compleled for each
respective cooler.
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Sample ldentification and Analysis Requested

REAC# - NA should be entered in this column.

Sample No. - Enter the sample identification number attached to each sample
container (e.g., Kalamazoo River, animal #34 would be KR-34).

Sample Location - The sampling location is the station (i.e.. Area A, trap location
10 would be A-10) at which the sample was collected.

Matrix - Enter the type of sample collected. Utilize the abbreviations listed on the

_COC. When using "X" to represent a matrix not specifically listed, be sure 10 include

a description of the matrix in the "Special Instructions” section of the form. In this
case the description should read "mink tissue” or "muskrat tissue”.

Date Collected - Indicate the date when the sample was collected. If the analysis is
time sensitive, the collection time should also be included.

Number of Bottles - Indicate the number of bottles collected for the analysis
requested.

Container/Preservative - Indicate sample bottle size, and preservatives (if applicable).
If the container is other than clear glass, this must be indicated on the form (i.e. _
gallon Ziploc bag).

Analyses Requested - The analyses requested should be noted on the top line of
these columns and a check mark or "X" used to designate that thxs is the analysis
requested for the sample containers indicated.

After all of the appropriate informaxion is entered for a particular cooler, a diagonal
line should be drawn across those spaces left blank thereby disallowing further
additions. ' :

Special Instructions

This section should be used to indicate any special analytical requirements.
Arrangements for special analytical requirements must be made in advance and
should be transmitted verbally 10 the REAC Task Leader. The notation in this
section serves as a reminder to those involved in the project. Information of this
nature is extremely beneficial to the laboratory for determining sample modifications
of operating procedures or analytical methods.

Sign-Off

ltems/Reasons - Enter "all above™ or the number of sample bottles or containers
listed to indicate that all items are being transferred. The sample custodian must
also indicate the reason for transfer (i.e., analysis, storage, archiving, etc.)
Relinquished by - The sample custodian relinquishing [he samples signs his/her
name, and enters the date.

Received by - This will be completed by the recelvmg lab personnel.

Date - Recipient enters that day’s date.

Time - Recipient enters time of day using military time notation.

The top, original signature copy and the middle sheet of the COC record are
enclosed in a Ziploc bag, sealed and secured with tape to the inside of the cooler lid.
The botiom copy of the COC record should be retained for the Sample Custodian’s
files. The Sample Custodian must Federal Express orFAXa copy of the COC forms
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on the same day of shipment 1o ERT/REAC at (908) 494-4021 to the attention of

Paul Bovitz .After securing shipping coolers, at least two custody seals must be
placed across cooler openings. As long as the COC records are sealed inside the
sample cooler and custody seals remain intact, commercial carriers are not required
to sign the COC form.

Sample Storage Requirements

Samples must be stored in shipping containers or coolers with the COC record

. inside. The shipping container or cooler must be secured in a fashion such that once

the container is closed, any access is clearly evident.

Storage in a locked room or vehicle is permitted as long as the above procedures are
followed. )

3.7 - Biological Processing

Whole body specimens, pelts, and histology samples will be received by the REAC Task-

Leader. Specimens will be checked against their respective chain of custodies. Whole body
specimens and pelts will be immediately transferred to a freezer at <0°C. Histology samples
will be retained at 4°C until submission for analysis.

Final processing of whole body specimens in preparation for chemical analysis will be
completed within 24 hours after arrival at REAC. Final biological processing will include:

(1) removing and weighing the liver, kidneys, adrenal glands, reproductive tracts, spleen, and

thymus;

(2) removing and weighing contents of the gastrointestinal traci, and rinsing the tract with
distilled water; ’ -

(3) rewurning all organs to the central body cavity (except liver and Kidney);

(4) submitting the liver, kidney, and whole body tissues for homogenization and analysis;

(5) removal of the lower left jaw for aging by dentition.

The procedures for organ and tissue removal will be in the order as follows.

371
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Collection of the Reproductive Tract
3.7.1.1 Male Reproductive System

The central body cavity will be reopened along the incisions made
by the U.S. EPA Region V. The testes will be pulled out of the
scrolum and the gubernaculum testis will be severed. Next, the
distal end of the vas deferens will be severed and separated from the
epididymis and tests. -The epididymis and tesiis will then be
separated and the testes cleaned of extraneous connective tissue.
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The testes will be weighed to the nearest 0.001 gm and length and width
measured 10 the nearest 1.0 mm.

37.1.2 Female Reproductive System

The central body cavity will be reopened along the incisions made by the
U.S. EPA Region V. Fine scissors will be used to cul the mesentery tissue
supporting the uterine horns up to the ovaries. The connective tissue
between the ovaries and the kidneys will be severed. The uterus and ovaries
will be separated adjacent to the distal side of the cervix. The ovaries will
be weighed to the nearest 0.001 gm and length and width of each will be
recorded to the nearest 1.0 mm. Any abnormalities, ulerine scars, or
embryos will be noted. '

If embryos are present, the number present in each uterine horn will be
noted. Usually the embryos are of similar size and development. If this is
not the case, differences will be noted in detail. Measurements will be taken
of one of the embryos which appears to be of average size and mass. The
embryo length and width will be measured to the nearest 1.0 mm, while the
weight will be taken to the nearest 0.01 gm.

Coliection of the Spleen

The spleen is located above the left kidney and descending colon, and behind the
fundus of the stomach. The stomach will be gently lifted and the spleen separated
from the stomach connective tissue using forceps and fine dissecting scissors. The
spleen will be cleaned of extraneous connective tissue and weighed to the nearest
0.01 gm.

Collection of the Liver, Kidney and Adrenal Glands
The connective tissue under the medial lobe of the liver will be cércfully lifted with

forceps and the esophagus and blood vessels entering the diaphragm will be severed.
The remaining connective tissue attached o the liver will be severed, the liver

.removed and placed into an aluminum weighing boat.

The liver will be weighed to the nearest 0.01 gm, with the weight of the
histopathology section noled separately. Color and condition of the liver tissue
should be noted. The liver will be enclosed in a glass jar labeled with the project
initials, animal identification number and date and retained on dry ice or in a freezer
at <0°C. '

The kidneys will be located and the renai artery and vein of both the right and left
kidneys will be severed with scissors. The kidneys will be lifted with forceps while
cutting the surrounding fatly connective tissue. The kidneys will be cleaned of
extraneous fat and connective tissue. The adrenal glands located on the anterior
portion of each kidney will be removed by carefully severing the thin layer of -
connective tissue between the organs. The kidneys will be individually. weighed to
the nearest 0.01 gm noting separately the weight of the tissue section removed from .
the right kidney for histology. The kidneys will be placed into a glass jar labelled .
with the project initials, animal identification number and date and retained on dry
ice or in a freezer a1 <0°C. The adrenal glands will be cleaned of extraneous
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coﬁncctive and fat tissue and individually weighed to the nearest 0.001 gm.
Collection of the Thymus

In order to gain access 10 the thymus, the thoracic cavity will be opened. Using a
pair of large dissecting scissors, the cartilaginous portion of the ribs will be cut
anteriorly to the neck. The rib cage will be spread apart and the ventral rib cage
removed by making an anterior cut along each of the lateral sides of the rib cage.
The thymus will be located at the base of the trachea, above the heart.

The thymus will be removed by severing the anterior base of the organ and gently

lifting with blunt forceps. The thymus will be cleaned of extraneous fat and
connective lissue and weighed 1o the nearest 0.001 gm.

Coliection of Gastrointestinal Material

Stomach contents of two specimens per batch of six to ten individuals will be
extracted and retained for future analysis. Stomachs will be severed anterior 1o the
fundus and duodenum, cut open along the fundus and greater curvature, and the
contents emptied. The contents will be weighed to the nearest 0.001 gm and
inspected for identifiable food items. Food items, color and condition of internal
matter will be noted on specimen data sheets. The contents will then be placed into

. a glass jar, labelled with the respective animal identification code, placed in a Ziploc

bag, sealed, and retained in a freezer at <0°C. Stomach contents will be retained for
possible future residue analysis until after all other analyses have been completed.
The stomach will be rinsed with distilied water and rewurned 1o .the central body
cavity for inclusion in the whole body analysis.

. Conuents of the GI tract from the sigmoid colon down to the rectum and anal canal

will be extracted and retained for possible future analysis. The gastrointestinal (G1)
tract will be severed at the posterior end of the descending colon and removed.
Fecal matter that is contained in this portion of the GI tract will be squeezed into
a previously weighed 40 milliliter glass vial. The vial will be reweighed to determine
the exact mass of fecal matter removed, tightly capped, labelled with the animal
identification code, and placed in a freezer at <0°C. The section of the GI tract that
was removed will be rinsed with distilled water and returned to the central body
cavity for inclusion in the whole body analysis. '

Finai Disposition of Tissues

During dissection and processing, all tissues removed, except for liver and kidney
lissues, will be retained in glass petri dishes in isotonic saline solution in order to
prevent dessication. All organs or tissues removed from individual specimens, except
for liver and kidney tissues, will be returned to the central body cavity of their

respective carcass following completion of whole body processing. Specimens will

be cut into three sections, placed in Ziploc bags labelled with the project initials,
animal identification number and date, the bags will be sealed, and retained on dry
ice or in a freezer at <0°C. - A separate COC will be originated for liver, kidney and
whole body tissue indicating the respective analyses t0 be performed by the
ERT/REAC Biology Laboratory. Liver and kidney tissue will be frozen in glass jars
unnl homogemzauon
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Liver tissues will receive first priority for analysis. Analvtical processes will be
initiated for liver tissue immediately after the tissues are removed and COCs have
been relinquished to the ERT/REAC analytical laboratory. Kidney and whole body
homogenate will remain frozen until the completion of all analyses for liver tissue.
Specimens are expected to arrive in batches of six to ten individuals every two to
three days. If processing of liver tissues is completed for one batch before the arrival
of a second batch then kidney and whole body tissue processing will be initiated.
Initial analytical processing of tissues will include homogenization under CO,,
sublimation, and extraction. Analysis of tissue extracts will be performed within
‘holding times identified in Table 9.1.

Prioritization of tissue analysis will be in the following order: Liver tissue will
undergo analysis for pesticides/PCBs, percent lipids, and percent moisture. Whole
body tissue will undergo analysis for pesticides/PCBs, semi-volatile organics, percent
lipids, percent moisture and target analyte list (TAL) metals. Kidney tissue will
undergo analysis for TAL Metals and percent moisture. -

3.8 Analytical Tissue Requirements

The REAC tissue laboratory requires at least 1.5 g of tissue per sample for TAL metals
analysis, of which 0.5 g is required for arsenic/selenium analysis. and 0.5 g is required for
mercury analysis. For MS/MSD samples, an additional 0.5 g of tissue is required. MS/MSD
samples will be analyzed for both muskrat and mink.

A minimum of 1 g of tissue is required for percent moisture analysis for each tissue matrix
(whole body, liver and kidney). Due to the small size of muskrat and mink kidneys in
subadult animals, in some cases there may be insufficient tissue mass to conduct all analyses
“at the action levels identified in Table 9.1. If this is the case, the Work Assignment Manager
will be consulted as to the priority of analyses.

Pesticide/PCB, percent lipid and moisture analyses collectively require at least 15 grams of
total tissue per sample. Semi-volatile organics, percent lipid and moisture analyses also
require at least 15 grams of tissue per sample. Tissue samples from the liver and whole body
are expected 10 meet all analytical mass requirements without pooling of tissue.

The preservation fluids for the liver and kidney histological sections will be changed with
fresh 10% buffered formaldehyde within three days after receipt at REAC. Samples will be
held at the REAC Biology Laboratory until they are sent 10 a subcontracting laboratory for
histopathological analysis. '

3.9 Equipment Decontamination

All dissection procedures will be conducted with 100% stainless steel decontaminated trays
and instruments. All dissecting tools will be decontaminated before dissecting the next
specimen, with new scaipel blades being used for each specimen. All animal tissue residues
will be disposed of with other site generated waste in accordance with EPA ERT/REAC
policy. :
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The following decontamination sequence will be employed for dissecting tools and trays
before and after dissecting each animal:

Soap and water
Potable water rinse
10% nitric acid rinse
Distilled water rinse
Acetone rinse
Distilled water rinse
Air dry

3.10  Standard Operating Procedures

3.10.1
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Sample Documentation

All sample documents will be completed legibly, and in ink. Any corrections or
revisions will be made by. lining through the incorrect entry and by initialing the
€rror. ’ :

Logbook

The site or laboratory logbook is used to record data and observations so that an

accurate account of field operations can be reconstructed in the writer’s absence.
The logbook is essentially a descriptive notebook detailing site activities and
observations. All entries will be dated and signed by the individual(s) making the
entries and should contain the following information (unless formally recorded
elsewhere):

- Site name and location on inside cover
Date and location of field work
Times (military times preferred, or reference a.m. or p.m.)
Names and addresses of field or laboratory contacts
Site sketches and photographic references
Weather conditions
Sample descriptions, locations, times taken, identification numbers
Chain of custody information, shipping paper identification number,
recipient address and phone number, etc.
Field or laboratory observations and discussion
. Field or laboratory measurements (i.e., Ph, temperature, surface water flow
" rates, etc.) o
] Instructions issued by field or laboratory supervisors, representatives of the
U.S. EPA and others. '

Specimen Data Sheets and Sample Labels

Specimen data sheets and corresponding sample labels are used to identify samples
and document field and laboratory sampling conditions and activities. Specimen data
sheets- will be maintained by the Task Leader or designee; and at a minimum,
originals will be filed in a central location. As necessary, copies of field data sheets
can be appended to Trip or Final Reports.
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Chain of Cusiody

A chain of custody record must be maintained from the time a sample is laken 10 the
final deposition of the sample

The chain of custody record shall contain, at a minimum, the following information:
project name, project number, the REAC contact and their telephone number. For
each sample collecied, the chain of custody record shall include the sample number,
sampling location, sample matrix, date coliected, container/preservative. the analysis

. requested, and specxal instructions, if any are applicable.

Chain of custody records must be completed legibly and in ink. with all required
mformauon so that miscommunication with, or misunderstanding by. the receiving
laboratory can be prevemcd

Every transfer of custody must be noted and signed for on the chain of cusiody
record. If a sample or group of samples is not under direct control or observation
of the individual responsible for the sampies, then they must be stored in a locked
container that has been sealed with a chain of custody seal. A copy of the chain of
custody record should be kept by each individual who has signed it. The final copy
should be included with the Analytical Report.

Chain of Custody Seals

Chain of custody seals demonstrate that a sample container has not been opened or
tampered with during transport or storage samples. The seal or seals should be
affixed in such a manner that the container cannot be opened without breaking the
seal. The person in direct possession of the samples shall sign and date the seal.
The name of the individual signing the seal and a descnpnon of the packaging shall
be noted in the site logbook.

NOTE:A copy of the original specimen data sheets from field activities of the U.S.
EPA Region V, should be provided along with the COC in each cooler of samples.
A copy of all pertinent field notes should also be sent to the REAC Task Leader.

Sampling Techniques

All animal processing and dissection will follow REAC Draft SOPs, Muskrat
Trapping, and Small Mammal Dissection and Tissue Processing (#2039).

3.11 Waste Residuals Disposal

All of the Tesidual tissue samples will be maintained for 60 days after the issuance of the final

report.

If no additional work has been requested at the end of the 60 days, the Work

Assignment Manger will be contacted and notified of arrangements being made for disposal.
Sampies will not be disposed of without prior approval of the Work Assignment Manager.
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4.0

5.0

6.0
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PROJECT MANAGEMENT AND REPORTING

The Weston/REAC Task Leader will maintain contact with the U.S. EPA/ERT Work Assignment
Manager to provide information on the technical and financial progress of this study. Analytical
results will be presented in a final analytical report as described in Section 8.0. Activities will be
summarized in appropriate format for inclusion in REAC Monthly and Annual Reports under the
Kalamazoo River Work Assignment.

Weston personnel performing work under this work assignment have received the Weston Conflict
of Interest Policy and Operating Practice and been informed of their obligation to report personal
conflicts of interest. Each employee has agreed 10 this policy by signing a statement related to conflict
of interest responsibilities. In addition, Weston has conducted a search of its conflict of interest data
base in reference to this work assignment and has found no actual or potential conflict of interest with
the acceptance of this task. Lastly, Weston recognizes the continuing obligation to identifv and report
any actual or potenual conflicts of interest arising at any time during performance of this work
assignment.

PROJECT SCHEDULE

A Revised Quality Assurance Work Plan will be delivered to the Work Assignment Manager by
12/15/93. Field operations began on 12/08/93. Specimens are expected to arrive in-batches of six to
ten individuals every two 1o three days. Specimens will be processed for analyses within 24 hours after
receipt at REAC. Metrics will be taken on animals and recorded into the REAC small mammal data
base.

~Liver, kidney, and whole body tissue samples are expected 10 be transferred from the processing

laboratory to the REAC analytical coordinator, Tony LoSurdo. via a COC, once processing has been
completed. Preliminary analytical results are expected by 1/28/93. The issuance of a final analytical
report is expected by 2/12/94. The overall project is expected to close out with the issuance of a Final
O&A Report including analytical results and a specimen database by 2/26/94. Refer to the attached
project schedule chart and Section 8.0 for an illustration of milestones and deliverable due dates.

PROJECT ORGANIZATION AND RESPONSIBILITIES

All field collection of specimens will be performed by the U.S. EPA Region V. They will also conduct
preliminary processing of specimens which will include taking standard metrics, tagging, skinning and
removal of tissues for histology. as aforementioned. They will then ship specimens on ice, according
to the protocols outlined, to the REAC facility where final processing and analysis of specimens will
be conducted.

The REAC Task Leader, _Paul Bovitz , is the primary REAC point of contact with the EPA Work
Assignment Manager. The Task Leader is responsible for the development and completion of the
QAWP, project team organization, and supervision of all project tasks, including reporting and
deliverables. '

The REAC Site/QC Coordinator. _Phil Kim . is responsible for ensuring field adherence 1o the
QAWP and recording any deviations from the QAWP. The Site QC Coordinator is also the pnmary
project team contact with the REAC lab.

The project analytical coordinator, Tonv_LoSurdo, will be responsible for the coordination of
laboratory analyses, and the reporting of analytical results.
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" The following REAC personnel will work on the processing stage of this project:

Personnel Responsibilitv

Paul Bovitz Project C06rdihalionﬂ,ab Dissection_
Phil Kim Lab Dissection/Sample Documentation |
Matt Donohue Lab Dissection

Tom Kalucki . Lab Dissection / Sample Preparation
Tonv Scrittorale Lab Dissection / Sample Preparation
Jackie Marrone Lab Dissection / Samle Preparation
’fonv LoSurdo Laboratorv Coordinatioﬁ

Ivan_Acevedo Sample Preparation

The REAC QA Officer (Chris Andreas), Health and Safety Officer (Tamre Noblel) and Section
Chiefs (Gary Buchanan and Vinod Kansal) are responsible for auditing and guiding the project team,

reviewing the final deliverables and proposing corrective action. if necessary, for nonconformny 1o the
QAWP or HASP.

Whileé not speciﬁcally identified, activities such as video documentation, photodocumentation,
computer graphics and support, statistics, word processing and report preparation and purchasing
support may be required in order to accomplish the objectives of this project.

MANPOWER AND COST PROJECTIONS

At this time no travel is anticipated for this work assignment. However, it may become necessary for
the Task Leader to provide technical support in the field to the US EPA Region V in conjunction
with the Work Assignment Manager. [f this scenario is deemed necessary by the Work Assignment
Manager then expenses would be approximately as follows: :

-Number of trips 1 trip 10 Kalamazoo, Ml
-Number of days 3-5 days

-Personnel 1 individual

-Per diem . 90/day

-Other costs 31500

The estimated costs (including labor, travel, materials and cquipmenl. subcontractor, and analytical)
to complete this project are included in the cosl summary provided 10 the Work Assignment Manager
as part of the Quality Assurance Work Plan for the Kalamazoo River Work Assignment.
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8.0 DELIVERABLES

The following deliverables will be provided under this project:

X
X
X
X

ITEM DATE
Revised QAWP 12/15/93
Preliminary Report ~ 01/28/94
Final Analytical Repori K 02/12/94
Final O&A Report 02/26/94

90  QUALITY ASSURANCE

The following QA objectives and protocols apply, as per Tables 9.1 and 9.2:

The following QA Protocols for QA-1 data are applicable to all sample matrices and include:

1.

N

3.

Provide sample documentation in the form of field logbooks, the appropriate field data sheets
and chain of custody forms. ' '

All instrument calibration and/or performance check procedures/methods will be summarized
and documented in the field/personal or instrument log notebook.

The detection limit will be determined and recorded, along with the data, where appropriate.

The following QA Protocols for QA-2 data are applicable to all sample matrices and include:

1.

Provide sample documentation in the form of field logbooks, the appropriate field data sheets
and chain custody forms. Chain of custody sheets are optional for field screening locations.

All instrument calibration and/or performance check procedures/methods will be summarized
and documented in the field/personal or instrument log notebook.

The detection limit will be determined and recorded. along with the data, where appropriate.

Document sample holding times; this includes documentation of sample collection and
analysis dates. .

Provide initial and continuing instrument calibration data.

For soil, sediment and water samples, include rinsate blanks and trip blanks at the rate
specified in Table 6.1, footnote 2 and 3, respectively.

Performance Evaluation samples are optional, if available.
Definitive identification

Unscreened data - confirm the identification of analytes via an EPA-approved method on all

unscreened environmental samples; provide documentation such as gas chromatograms, mass

spectra, elc.
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Non-definitive quantitation

Unscreened data - provide documentation of quantitative results.

Numbers of samples to be coliecied for this field study are eniered onto Table 5.1, Field Sampling
Summary, and Table 5.2, QA/QC Analysis and Objectives Summary, to facilitate ready identification
of analytical parameters desired, number of samples required and associated number, and type of
QA/QC control samples required based on the QA level.

All project deliverables will receive an internal peer QC review prior 10 release. as per guidelines
established in the REAC Quality Assurance Program Plan.
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Iable 9.1 Sample Summary - Tissue

QC Extra's
. Analyticat Actio'n Matrix " Container Type Preservative Holding Subtotal’ Rinsatg Field/ PE Total Total
Parameter Level * and Votume (# v Times Samples Blanks Trip Sanp(es‘ Matrix field
Containers rq‘d) : ) 8lanks Spikes Samples®
TAL METALS 100 ppb X1 30 whole body <0°C 6 mon 120 NA NA NA 6 120
: 30 kidney samples :
X2 - 30 whole body 6
30 kidney samples
PEST/PC8 100 ppb x1 30 whole body <0°C 14 days 120 NA NA NA 6 120
: 30 liver samples
X2 30 whole body 6
' 30 tiver samples
BNA 500 ppb | - X1 30 whole body . <0°C - 14 days 60 NA . NA NA 3 60
b ’ x2 30 whole body 3
Percent NA X1 30 whole body - <0°C NA - 180 " NA NA NA NA 180
Moisture : . 30 liver samples : :
30 kidney samples
X2 30 whote body
30 liver samples
30 kidney. samples
Percent NA X1 30 whole body <0°C NA 120 NA NA NA NA 120
Lipids 30 liver samples
X2 30 whole body
30 liver samples
* Matrix: X1- Muskrat Tissue, X2-Mink Tissue
“Whole body specimens will be retained at 1°C until final processing at the REAC facility; samples will then be homogenized and preserved at <0°Cc.
1. " The- concentratuon level, specific or generic, that is needed in order to make an evaluation. This level will provide a basis for determining the analytical method to
. be used.
2. ° 1f dedicated sampling tools are not used, rinsate blanks are required for the agueous matrix. They are optional for the soil matrix. For 0A2 and OA3, a minimum of onc
blank required per type of sampling device per day. For QA1, enter "N/A".
3. Field blanks are required for aqueous and non-aqueous matrices Aqueous field blanks are prepared with distilled water and non-aqueous Held blanks are prepared with

clean sand or soil. For QA2 and QA3, one blank required per day. Ffor QA1, enter “N/A". For QA2 and QA3, one trip blank required per cooler used to transport VOA samples.
For QA1, enter "N/A". Each aqueous trip blank consists of two 40ml vials.filled Wwith distilled water. Each non-aqueous trip btank consists of two 40 ml vials filled .

with clean sand or soil.
4. Performance evaluation samples are optional for QA2 and mandatory for QA3 at one per parameter per matrix, For QA1, ' enter "N/A",

5. . Ensure that sufficient volume of environmental sarrple is.cotlected for lab spiking. All analyses conducted at the REAC laboratories require matrix spike samples at
frequency of >10X total samples, regardless of QA Objective. In addition, for GAZ (optional) and for QA3 (mandatory): Determine bias (X recovery} using a minimum of

_ 2 matrix spikes. Determine precision using a8 minimum of 8 matrix spikes.
6. Add the numbers of rinsate blanks, field blanks, trip blanks, and PE samples to the subtotal number of samples to determine this.

~——— — .
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REAC PROJECT - : PAUL BOVITZ
GSA RARITAN DEPOT : 3

2890 WOODBRIDGE AVENUE f
. BLDG. 209 ANNEX

© EDISON, NJ 08837-3679

MEMO TO: David Charters, USEPA/ERT
FROM: A LoSurdo Q 7-(50——/@ "

THRU: W. Scott Butterfield WJ&
DATE: December 18, 1990

SUBJECT: Chemical Methods for Biological Tissues
Summary Tables (WA #3347-21-01-3407)
Final Revised Version

The “Chemical Methods for Biological Tissues® Summary Tables
recapitulating methodologies, sample mass, and quantifiable method
detection limits (QMDLs) for VOAs, BNAs, Pesticides/PCBs, metals, and
polychlorinated dibenzodioxins (PCDDs) and polychlorinated dibenzofurans
(PCDFs) have been completed. The Tables are being submitted as pan of
the requirements of Phase 1 of the Work Assignment.

In addition, I am submitting detailed procedures (part of Phase 2
requirements) for "Bio-Tissue® sample preparation for VOAs, BNAs and
Pesticides/PCBs. These are, in my apinion, adequate cost effective
procedures summarized from the copious scientific literature surveyed.

cc: R. Singhvi
W. Coakley
W. S. Butterfield
N. Zygmont

AL/db
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TABLE 1. QUANTIFIABLE METHOD DETECTION LIMITS (OMDLs) FOR ORGANICS TARGET
COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE
PER EACH COMPOUND CLASS (VOAs, BNAs, and Pesticides/PCBs)

—_OMDL (ug/ke)® Extraction®
Volatile Compounds GCMS REF Method REF
1. Acetone 1 1-5 1-5
2. Acrolein 1 1-5 ‘ 15
3. Acrylonitrile 1 1-5 ' 1-5.
4. Benzene 1 1-5 . _ 1-5
5. Bromoform 1 1-5 1-5
6. Bromodichloromethane 1 1-5 ' 1-5
7. Bromomethane 1 1-5 1-5
8. 2-Butanone 1 1-5 1-5
9. Carbon disulfide 1 1.5 ' 1.5
10. Carbon tetrachloride 1 1-5 1-5
11, Chlorobenzene 1 1-5 : 1-5
12 Chloroethane 1 1-5 1-5
13. Chloromethane 1 1-5 1-5
14, Chlorodibromomethane 1 1-5 1-5
15. Chloroform 1 1-5 1-5
16. 1,1-Dichloroethane 1 1-5 Method 1: 1-5
17.  1,2-Dichloroethane 1 1-5 Vacuum Distillation  1-5
18. 1,1-Dichloroethene 1 1-5 . 1-§
19. t-1,2-Dichloroethene 1 1-5 1-§
20.  1,2-Dichloropropane 1 1-5 S B
21.  c-1,3-Dichloropropene 1 1-5 1-5
22, 1-1,3-Dichloropropene 1 1-5 1-5
23. Ethylbenzene 1 1-5 ) 1-5

. 2-Hexanone 1. 1-5 ' 1-5
25. Methylene chloride 1 1-5 : 1-5
26.  4-Methyl-2-pentanone 1 1-§ 1-5

27.  Styrene 1 -5 : 1-5
28. 1,1,2,2-Tetrachloroethane 1 1-5 1-5-
29, Tetrachloroethene 1 1-5 o : 1-5.
30. Toluene 1 1-5 ' " 1-5
31.  Xylenes 1 1-5 : 1-5
32. 1,1,1-Trichloroethane 1 1-5 ‘ 1-5
33. 1,1,2-Trichloroethane 1 1-5 1.5
34, Trichloroethene 1 1-5 _ 1-5

38, Vinyl acetate 1 1-5 . 1-5
36. Vinyl chloride 1 1-5 1-5
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TABLE 1. QUANTIFIABLE METHOD DETECTION LIMITS (QMDLs) FOR ORGANICS TARGET
COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE
PER EACH COMPOUND CLASS (VOAs, BNAs, and Pesticides/PCBs)

QMDL (ug/kg)" Extraction®
Semi-Volatile Compounds GCMS REF Method REF
1 Acenaphthene ' so0 4-6 _ 4-6
2. Acenaphthylene 500 4-6 4-6
3. Anthracene : 500 4-6 4.6
4, Benzo(a)anthracene 500 4-6 4-6
5. Benzo(a)pyrene 500 4-6 4.6
6. Benzidine _ 500 4-6 4.6
7. Benzo(b)fluoranthene 500 4-6 4-6
8. Benzo(ghi)perylene 500 4-6 46
9. Benzo(k){luoranthene 500 4-6 _' " 4-6
10. . Benzoic acid : 2500 4-6 : ‘ 4-6
11 Benzyl alcohol 500 4-6 _ 4-6
12 Bis(2-chloroethoxy)methane 500 4-6 L 4-6
13 Bis(2-chioroethyl)ether 500 _4-6 4-6
14.  Bis(2-chloroisopropyl)ether 500 4-6 ' 4.6
15. Bis(2-ethylhexyl)phthalate 500 4-6 ' 4-6
16.  4-Bromophenyl phenyl ether 500 4-6 4-6
17. Butyl benzyl phthalate . 500 4-6 Method 2: 4-6
18. 4-Chloro-3-methyiphenol Soxhlet Extraction
(p-Chloro-m-Cresol) "~ 500 4-6 or : 4-6
19: 4-Chloroaniline S00 4-6 Method 3: 4-6
20."  2-Chloroethyl vinyl ether _ 500 4-6 Solvent Extraction 4-6
21. 2-Chloronaphthalene . 500 4-6 4-6
22.  2-Chlorophenol 500 4-6 _ : 4-6
23. 4-Chiorophenyl phenyl cther 500 4-6 . 4-6
24. Chrysene : 500 4-6 4.6
25. Di-n-butylphthalate : 500 4-6 4-6
26. Di-n-octylphthalate 500 4-6 4.6
27.  Dibenz(a,h)anthracene 500 4-6 4-6
28. Dibenzofuran ' 500 C 46 - . 4-6-
. 29. 1,2-Dichlorobenzene 500 4-6 4-
30. © 1,3-Dichlorobenzene 500 4-6 - 4.6
31. . 1.4-Dichlorobenzene 500 4-6 46
32.  3,3-Dichlorobenzidine 1000 _ 4-6 ' 4-6
33.  2,4-Dichlorophenol . - 500 4-6 4-6
34. Diethyl phthalate 500 : 4.6 . 4-6
"~ 35.  Dimethyl phthalate : 500 4-6 . : 4-6
36. 2,4-Dimethylphenol 500 - 4.6 : 4-6
37. 4,6-Dinitro-2-methylphenol 500 _ 4-6 . 4-6
38.  24-Dinitrophenol , 2500 4-6 4-6
39. 2,4-Dinitrotoluene 500 4.6 4-6
40. 2,6-Dinitrotoluene 500 4-6 4-6
41. 1,2-Diphenylhydrazine - 500 4-6 , . -4-6
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"TABLE 1. QUANTIFIABLE METHOD DETECTION LIMITS (QMDLs) FOR ORGANICS TARGET
COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE
PER. EACH COMPOUND CLASS (VOAs, BNAs, and Pesticides/PCBs)

OMDL (ug/kg)® , Extraction®
Semi-Volatile Compounds . GC/MS REF Method REF
42. Flouranthene - - 500 4-6 - 4.6
43. Flourene ' ~ 500 4-6 4.6
44. Hexachlorobenzene 500 4-6 4-6
45. Hexachlorobutadiene 500 4-6 4-6
46. Hexachlorocyclopentadiene 500 4-6 4.6
47. Hexachloroethane - 500 4-6 4.6
48, Indeno(1.2.3, -cd)pyrene 500 4-6 4-6
49. Isophorone o 500 -~ 4-6 4-6
50. 2-Mcthylnaphthaiene 500 4-6 : 4-6
51.  2-Methyiphenol 500 4-6 Method 2: 4.6
52 4-Mcthylphenol 500 4-6 Soxhlet Extraction 4-6
53. N-Nitrosodi-n-propylamine. 500 4-6 or 4-6
54. N-Nitrosodimethylamine 500 4-6 Method 3: 4.6
5. N-Nitrosodiphenylamine 500 4-6 Solvent Extraction 4-6
56. Napthalene - 500 4-6 - . 4-6
57. - 2-Nitroaniline : 2500 4-6 4-6
S8. 3.Nitroaniline 2500 4-6 4-6
59.  4-Nitroaniline _ 2500 4-6 4-6
60. Nitrobenzene 500 4-6 4-6
‘61.  2-Nitrophenol _ ~ 500 4-6 4-6
62. 4-Nitrophenol - 2500 4-6 4-6
63. Pentachiorophenol 2500 4-6 4-6
64.  Phenanthrene 500 4-6 4-6
6S. Phenol 500 4-6 4-6
66. Pyrene 500 4-6 4-6
67. 1,2, 4-Trichlorobenzene 500 4-6 4-6
68. 2,4,5-Trichlorophenol 2500 4-6 : 46
69.  2,4,6-Trichlorophenol : 500 4-6 4-6
Pesticides/PCBs Compounds GC/ECD
1. Aldrin 4 518 Method 4: 518
2. Dieldrin 4 5,78 . Soxhlet Extraction 578
3. Chlorodane 4 5718 or 5718 .
4. Alpha-chlordane 4 578 . Method 5: 578
S. Gamma-chlordane 4 578 Soxhlet Extraction 5,28
6. -44-DDT 4 518 or 5,28
7. 4,4'-DDD 4 578 Method 6: 578
8. 4,4'-DDE 4 578 Column Extraction 5,78
9. Endosulfan 1 4 5,78 578
10. Endosulfan Il 4 578 578
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TABLE 1. QUANTIFIABLE METHOD DETECTION LIMITS (QMDLs) FOR ORGANICS TARGET
COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE
PER EACH COMPOUND CLASS (VOAs, BNAs, and Pesticides/PCBs)

QOMDL (up/kg)¥ Extraction®

Pesticide/PCBs Compounds \ GC/ECD REF Method REF
11.  Endosulfan Sulfate 4 518 : ’ 578
12 Endrin 4 5,28 578
13, = Endrin Aldehyde 4 578 57,8
14, Heptachlor 4 578 57,8
1S. Heptachlor Epoxide 4 518 5.1.8
16.  Methoxychlor 4 578 Method 4: 57,8
17. - Endrin Ketone 4 5,78 - Soxhlet Extraction ‘5,28
18. BHC (Alpha) 4 578 or 578
19. BHC (Beta) 4 578 Method 5: 578
20. BHC (Gamma) 4 578 Soxhlet Extraction 578
21 BHC (Del1a) 4 578 or _ 578
22. Oxy-chloredane 4 5,78 Method 6: 578

- 23, trans-nonachlor 4 578 Column Extraction 578
24, cis-nonachlor 4 578 578
25. Demiton T4 518 - 578
26. Guthion 4 578 578
27.  Malathion 4 578 - 578
28."  Parathion 4 57,8 _ 5,78
29. Mirex 4 518 5,18
30.  Hexachlorobenzene (HBC) 4 5,78 _ B 57,8
3L PCA 4 578 578
32. Dactal _ 4 578 5,78
33. Toxaphene - 10 578 5,78
34, PCB 1016 10 5,7,8 578
3s. PCB 1221 10 578 5718
36. PCB 1232 : 10 578 578
37. PCB 1242 _ _ 10 5718 578
38 PCB 1248 .10 ] 578 5718
39. PCB 1254 10 578 : 518

40 PCB 1260 o 10 578 . 578
) OMDLs:

The QMDLs in ug/kg wet weight are calculated as follows:
QMDL = A x V/W
where A = concentration of lowest standard analyzed (ug/ml)

V = final extract volume (mi)
W = mass of biological tissue (kg)
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TABLE 1. QUANTIFIABLE METHOD DETECTION LIMITS (QMDLs) FOR ORGANICS TARGET

COMPOUND LIST (TCL) BASED ON 10 GRAM BIOLOGICAL TISSUES SAMPLE

PER EACH COMPOUND CLASS (VOAs, BNAs, and Pesticides/PCBs)

The final extract volume (V) = 0.5, 1.0 and 5.0 ml for BNAs, Pesticides/PCBs and VOAs,

respectively.

Calibration_Standards

BNAs VOAs - Pesticides PCBs

5 up/ml 1 ug/mi 0.04 ug/ml 0.1 ug/ml
10 ug/ml ‘ 5 ug/mi 0.1 ug/ml 0.25 ug/ml
20 ug/ml 10 ug/ml 02 ug/ml 0.5 ug/mi
50 ug/ml . 20 ug/mi 0.5 ugml 1.0 ug/ml
80 up/ml 50 - ug/mi 1.0 uwg/ml . 20 ugml
120 ug/mi 80 ug/ml 20 ug/mi 3.0 ug/ml
160 ug/ml : 120 ug/ml 25 ugml - 50 ug/ml

2) Extraction Mcthods:

Method 1

Method 2

Method 3

Method 4

Method §

Method 6

(anatile compounds) - Vacuum distillation (ref. 1-5).

(Semi-volatile compounds) - Soxhlet extraction with methylene chloride/methanol solvent

mixture (2/1) followed by Liquid-Liquid Extraction and Gel Permeation Chromatography
(GPC) clean up (ref. S).

(Semi-volatile compound) - Solvent extraction - the fish tissue is dispersed into acetonitrile
“solvent which is then dissolved in one (1) liter of 2% aqueous Na,SO, solution. The
aqueous acctonitrile, Na,SO, mixture is extracted with hexane after appropriate pH
adjustments with 6M NaOH and 6M HCI (ref. 6).

(Pesticides/PCB’s compounds) - Soxhlet extraction with hexane followed by Liquid-Liquid -

Partitioning with acetonitrile/petroleum ether mixture and florisil clean up (ref.7 ).

(Pesticides/PCB’s compoﬁnds) - Soxhlet Extraction with methylene chloride/methano!

solvent mixture (2/1) followed by Liquid-Liquid Extraction, GPC clean up and solvent
exchange to hexane (ref. 5).

(Pesticides/PCB's compounds) - Packed Column Extraction with methylene chloride
followed by GPC and florisil clean up and solvent exchange 10 hexane (ref. 8).
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TABLE 2. COMPARISON OF QUANTIFJABLE METHOD DEVECTION LIMITS (QMDLS) FOR TARGET ANALYTE LIST (TAL) METALS BASED ON
0.5 GRAM BIOLOGICAL TISSUES SAMPLE

2inc

furnace-AA J1CAP-AA
Sample Digestion
» DL(” ML(Z) DL“) omL(Z)
Element T (ug/l) (mg/1) (ug/l) (mg/\) - Hot Plate M{crowave
Aluminum Al 5.0 1.0 100 © 20.0 0.1 'Method 3050 5,6,9-11 Method 3051
Ant imony Sb 5.0 1.0 100 20.0 0.02 Method 3050 5,6,9-11 Method 3051
Arsenic As $.0 1.0 100 20.0 0.4 Method 3050 5.,6,9-11 Method 3051
Barium Ba 5.0 1.0 1 0.2 0.2 Method 3050 5,6,9-11 Method 3051
Beryllium Be 0.5 . 0.1 1 0.2 0.1 Method 3050 5,6,9-11 Method 3051
Cadmium cd 0.2 0.04 10 2.0 0.07 Method 3050 5,6,9-11 Method 3051
- Calcium Ca - 0.3 0.06 1 0.2 10.0 Method 3050 5,6,9-11 Method 3051
Chromium Cr 1.0 0.2 10 2.0 0.02 Method 3050 5,6,9-11 Method 3051
Cobelt Co 2.0 0.4 10 2.0 0.0V Method 3050 5,6,9-11 Method 3051
Copper Cu 1.0 0.2 10 2.0 0.03 Method 3050 5,6,9-11 Method 3051
tron Fe 1.0 0.2 10 2.0 0.02 Method 3050 5,6,9-11 Method 305)
Lead Pb 2.0 0.4 100 20.0 0.02 Method 3050 5,6,9-11 Method 3051
Magnes fum’ Ny 0.1 0.02 1 0.2 0.1 " #ethod 3050 5,6,9-11 Method 3051
Manganese Mn 0.5 0.10 1 0.2 0.04 Method 3050 5,6,9-11 Method 3051 .
Mercury Hg 1.0 0.2 37 3.4 0.08 Method 3050 5,6,9-11 Method 3051
Nickel Ni 3.0 0.6 10 2.0 0.03 Method 3050 5,6,9-11 Method 3051
Potassium [ 4 0.3 0.06 100 20.0 -e=e Method 3050 = 5,6,9-11 Method 3051
Selenfum Se 5.0 1.0 100 . 20.0 1.0 Method 3050 5,6,9-11 Method 3051
Silver Ag 0.5 0.1 10 2.0 0.04 Hethod 3050 5,6,9-11 #ethod 3051
Sodium Ne 0.05 0.01 10 2.0 0.06 Method 3050 5,6,9-11 Method 3051
Theit{ium T 5.0 1.0 100 20.0 0.05 Method 3050 5,6,9-11 MWethod 3051
Venadium v 10.0 2.0 10 2.0 0.03 Method 3050 5,6,9-11 Method 3051
n 0.1 0.02 10 2.0 0.08 Method 3050 5,6,9-11 Method 305t

m . The detection imits (DLs) in ug/l sre lowest standard concentration snalyzed.

@ . The a#DLs in mg/kg wet weight are calculated as follows:

oMDL = A X V/W

where A = concentration of lowest standard analyzed
v = final extract volume = 100 ml

W = mass of biologicel tissue

* For mercury: use flameless cold vapor technique only
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TABLE 3. QUANTIFIABLE METHOD DETECTION LIMITS (QMDLs) FOR
2.3,7.8-TCDDR.3,7.8-TCDF AND POLYCHLORINATED
DIBENZODIOXINS (PCDDs) AND DIBENZOFURANS (PCDFs)
BASED ON 10 GRAM BIOLOGICAL TISSUE SAMPLE

OMDLs (np/kp)* by SIM - GC/MS EXTRACTIONY

PCDDs/PCDFs COMPOUNDS HRMS® REF LRMS® REF METHOD REF
1. 2,3,7.8-TCDD 2 14 10 15,16 . 14-16
2 1,2,3,7.8-PeCDD 5 14 50 15,16 14-16
3 1,2,3,6,7,8-HxCDD 10 14 100 15,16 Method 7: 14-16
4 1,2,3,7,8,9-HxCDD 10 14 100 15,16 Soxhlet 14-16
5 1,2,3.4,7,8-HxCDD 10 14 100 15,16 Extraction 14-16
6 1,2,3,4.6,7.8-HpCDD 20 14 200 15,16 or 14-16
7 * Towal - TCDD - 14 - 15,16 Method 8: 14-16
8 © % Total - PeCDD - 14 - 15,16 Column 14-16
9 * Total - HxCDD - 14 - 15,16 Extraction’ 14-16
10 * Towul - HpCDD - 14 - 15,16 ' 14-16
11 2,3,7.8-TCDF 2 14 10 15,16 14-16
12 1,2.3,7.8-PcCDF 5 14 50 15,16 14-16
13 2,3,4,7.8-PeCDF 5 14 50 15,16 14-16
14 - 1,2,3,6,7,8-HxCDF 10 14 100 15,16 14-16
15 1,2.3,7.8,9-HxCDF 10 14 100 15,16 14-16
16 1.2.3,4,7,8-HxCDF 10 14 100 15,16 : 14-16
17 2,3,4,6,7,.8-HxCDF 10 14 100 15,16 . 14-16
18 1,2.3,4,6,7,8-HpCDF 20 14 200 15,16 ‘14-16
19 1,2.3,4.7.8,9-HpCDF 20 14 200 15,16 14-16
20 * Total - TCDF - 14 - 15,16 14-16
21 * Total - PeCDF - 14 - 15,16 14-16
22 * Total - HxCDF - 14 - 15,16 - 14-16
23 * Total - HpCDF - 14 .- 15,16 14-16

* Excluding the 2,3,7,8 - substituted congeners.
(1) OMDLs in ng/kg wet weight are estimated as follows:
a) Using 2.3,7,8-TCDD as an example (ref 15):

QMDL = [(An/A334) + (3 x SE) - INT] x C334

RF322334 x K -
where:  An = noise area in the 2,3,7,8-TCDD window for ion 322

A334 = labeled internal standard peak area in the sampie

INT = the Y-axis intercept on the initial calibration curve

Cixu = labeled internal standard concentration

K - = constant 1o adjust for sample size and final volume

RF3223334 = response factor for native/labeled 2,3,7,8-TCDD, the slop ol‘ the initial

calibration curve :

SE = standard error of the estimate of the initial calibration curve
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_TABLE 3. CONTINUED

(1) b) Using homologous 2,3,7,8 - substituted PCDDs/PCDFs as an example (ref 14):
QMDL = (2.5 x-Au x Q,)/(A;s x W x RF(n))

where, Au = sum of integrated ion abundances of quantification ions for
unlabeled PCDDs/PCDFs

A, = sum of integrated ion abundances of quanitification ions for labeled internal
. standards (1S) . '
Qs = quantity (in pg) of internal standard added to sample before extraction
W = weight of sample in grams
RF(n) = calculated mean response factor for analyte n -

(2) HRMS =high resolution mass spectroscopy
(3) LRMS =low resolution mass s'pcctroscopy '

(4) Extraction Mecthods:

Method 7 (PCDDs/PCDFs) - Soxhlet Extraction (ref. 14, 15). The sample is spiked with nine (9)
isotopically labeled (“C,;) PCDDs/PCDFs, and Soxhiet extracted with hexane/methylene
chloride solvent mixture for 12 hours. The extract is then concentrated to about S mils,

is subject to several columns clean up steps and solvent exchanged to hexane or isooctane
for analysis (USEPA Method 8290). :

Method 8 (PCDDs/PCDFs) - Column Extraction (ref 16) - The "Bio-Tissue" spiked with isotopically
labeled compounds (PCDDs/PCDFs) are processed in a two part enrichment procedure and
the PCDDs/PCDFs recovered by reverse elution with appropriate solvent (Toluene) solvent
exchanged with hexane, followed. by cleanup, volume reduction of extract and analysis by
high-resolution gas chromatography/iow-resolution mass spectrometry (HRGC/LRMS).
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CHEMICAL METHODS FOR BIOLOGICAL TISSUES

1. Volatile Orgénic Compounds (VOAs) Sample Preparation for "Bio-Tissues®

Method 1 - Vacuum Distillation (for details see literature references 1-5).

2. Semivolatiles (BNAs) Sampie Preparation for “Bio-Tissues”

Method 2 - Saxhlet Extraction (refs. 4.5).

pw:eh/SOP/SOP-TONY

“Weigh 10 + 0.01 gram homogenized *Bio-Tissue" sample, spike it with 10 ug

surrogate standards (SS), add 30 grams anhydrous Na,SO, mix well and
quantitatively transfer to a precleaned Soxhlet thimble for extraction.

Extraction:

o Place thimble into Soxhlet extractor:

0 Add 20 ml methanol (or 20 ml acetic acid) slowly through thimbte.

o Add 100 m! methylene chioride/methanol (2/1-by volume) mixture to round .
bottom flask of extractor. _

0 Connect water cooled condenser and extract for 24 hours (ca 60-90 cycles).

o

Allow the system to cool and wash the extract via Liquid-Liquid Extraction
procedure helow,

Liquid-Liquid Extraction g

0

Transfer the methylene chioride/methanol extract to a 1 liter separatory .

funnel containing 100 ml of 50 percent aqueous Na,SO, solution at pH=2
("Acidic aqueous phase®). -

Rinse the Soxhlet extractor flask three times with 10 m! portions to of
methylene chloride and add rinsates to separatory funnel.

Extract the *acidic aqueous phase” and collect the methylene chloride layer.
Re-extract the "acidic aqueous phase® twice more with 80 m! portions
methylene chloride and add both extracts to the initial methylene chloride
fraction.

Adjust the pH of the "acidic aqueous phase® to 12 with 6N NaOH.
Extract three times with 80 mi portions methylene chloride and combine
all the methylene chloride layers with the previous fractions.

Dry the total combined solvent extract by pouring through’ anhydrous

Na,SO, into a Kuderna-Danish (K-D) system containing two boiling chips.

Rinse the Na,SO, drying column with 30 ml methylene chloride directly into
the dried extract in the K-D system.

Attach a 3-ball macro Snyder column to the K-D system and concentrate

the extract 10 5 ml on a water bath at 80°C. _
Remove K-D system from the water bath, rinse the flask with 3. ml
methylene chloride and collect rinsate in the concentrator tube.
Concentrate extract in concentrator tube to 3 ml using a stream of purified
N, gas (DO NOT allow extract 10 go to dryness) and cleanup extract using
Gel Permeation Chromatograph y (see extract cleanup below).
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. Extract_Cleanup:

0

o

Gel _Permeation_Chromatography (GPC) cleanup is required 1o separate
the analytes from biological macromolecules.
Transfer the 3-ml extract onto the GPC column via the filter holder to

- avoid particulates that might cause system blockage. Process extract and

o]
(¢]

collect the cleaned extract in a 400 ml beaker (see refs 4 and S for details).
Transfer the clean extract 1o a K-D system and concentrate to 1 ml.
Analyze the 1 ml extract using GC/MS.

. Method 3 - Modificd Solvent Extraction (ref 6)

o} Weigh 10 + 0.01 gram "Bio-Tissue" sampie and quantitatively transfer into
100 mi centrifuge tube.

] Add 20 ml acetonitrite (CH,CN). :

o Insert tissumizer into centrifuge tube and disperse "Bio-Tissue” into solvent
for about 1 minute.

o Centrifuge and decant solvent (CH,CN extract) into a 2- liter separatory
funnel containing 1 liter of 2% aqueous Na,SO, solution.

o Repeat the "Bio-Tissue® dispersion step twice more using 20 ml portions
of acetonitrile, centrifuge and combine the CH,CN extract by decanting into
1-liter 2% aqueous Na,SO, solution in separatory funnel.

o Adjust pH to 11 with 6N NaOH and add 60 mi hexane.

o Extract the aqueous acetonitrile solution with 60 ml hexane, and separate
top organic (hexane) layer and pour through anhydrous Na,SO, into a K.
D system.

o Repeat extraction twice more with 60 ml each of hexane and combine into

K-D system.

o Adjust the pH of aqueous acetonitrile 1o 2 using 6N HCL.

o Extract the aqueous acetonitrile (CH,CN) solution 3 times with 60 ml
hexane portions and combine the extracts after passing through-anhydrous
Na,SO, into K-D system.

o Concentrate combined extracts to the 3 mis and proceed with GC-MS
analysis.

NOTE: The mcthod should be modified as follows:

1. Determine percent fat (lipid) gravimetrically.

2. Gel permeation chromatography (GPC) cleanup should be used bel'ore
GC/MS analysis.

3. The clean extract from GPC cleanup should be concentrated to 1 ml solvent -
exchanged with methylene chloride.

4, Substitute Methylene Chloride for Hexane.

5. Substitute Methylene Chloride/Methanol mix for acetonitrile.

6 Spike sample with surrogate standards.

3. Pesticides/PCBs Sample Preparation for "Bio-tissues®

~ Method_4 - Soxhlet Extraction (ref 7):

- Weigh 10 + 0.01 gram homogenized "Bio-Tissue" sample into 250 ml pyrex beaker

- - Add 150 g anhydrous Na,SO, mix thoroughly with stainless steel spatula, cover with
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aluminum foil and allow to stand overnight in a desiccating cabinet.
- Transfcr quantitatively the mixture into a coarse sintered glass (size 23) thimble and Soxhiet
extract with 500 ml hexane for 24 hours.

- Concentrate hexane extract 10 about 5 ml in K-D system and transfer quantitatively to a
tarcd 15 ml tube (for lipid determination).

- Lipid Determination:

(o)

o
o]

Concentrate the hexane extract in the tared 15 mi tube to near dryness under gentle
stream of nitrogen.
Allow the sample to air-dry for 24-36 hours to remove traces of hexane.

"Weigh tared tube and sample to constant weight and calculate percent lipid
gravimetrically. '

- Liguid-Liguid Partitioning (Acetonitrile/Petroleum ether

Add 5 ml petrolcum ether to the weighed lipid sample and saturate with acetonitrile
(CH,CN) by shaking.

Transfer the mixture quantitatively to a 50 mi centrifuge tube rmsmg the 1ared tube
three (3) times with 4 ml portion of CH,CN saturated petroleum ether and

. combining the rinsales with the mixture.

- Samnlc

Add 30 m! of petroleum ether saturated CN,CN 1o centrifuge tube and shake

vigorously for 2 minutes.

. Centrifuge to facilitate phase scparauon and carefully transfer the lower CH,CN

layer with a disposal Pasteur pipette into 1 liter separatory funnel containing 500
m| water, 30 m! saturated aqueous NaCl solution, and 100 ml petroleum.ether.
Repeat the CH,CN extraction three additional times, transferring the CH,CN layer
to the 1 liter separatory funne! following each phase separation.

Stopper the separatory funnel and shake vigorously for 2 minutes.

Following phase separation, place aqueous layer in a liter boule, and place the
organic layer in a scparate bottle.

Return aqueous phase 10 its original separatory funne! and fe-extract with 100 mi
petroleum ether by shaking as before.

Discard aqueous layer and combine the first petroleum ether extract with the second
in the separatory funnel.

‘Wash the combined petroleum ether extracts twice using 100 ml portion each of
water containing 5 ml saturated aqueous NaCl solution shaking for 30 seconds.
Discard aqueous phase after each wash and transfer the combined petroleum ether

extracts to a K-D system and concentrate to 5 mi final extract volume.
Proceed 1o column cleanup step.

Extract Cleanup:

pw:eh/SOP/SOP-TONY -

Florisil Column - prepare the column by adding adsorbent 10 a 4 inch hcigh(v in
a 22 mm i.d. chromatographic glass column, topping with 1 cm anhydrous Na,SO,.

o Prewet the Florisil with 50 m! petroleum ether and transfer the sample to
the column along with three 2 ml each petroleum ether rinses.
o Elute the sample on-column with 200 m! of 6% diethyl ethel/petroleum

ether (Fraction I) followed by 200 ml of 15% diethyl ether/petroleum ether
(Fraction II).
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Solvent exchanpe Fraction Il with hexane by evaporating to near dryness
using a K-D system and nitrogen blow down (on N-evap) and make up 10
1 mi (or 10 ml) with hexane and analyze by capillary column GC/ECD.
Concentrate Fraction | to 5 m! volume using K-D system and separate the
PCBs from other pesticides through silicic acid cleanup as follows:

Silicic Acid (Silicar CC-4 Mallinckroft) column is prepared as follows:

o

0

0

Lightly plug the chromatographic column tube (Houston Glass Fabrication
Co., #15212) with glass wool and add 1 cm anhydrous Na,SO,.

Prior to use prepare 5 grams of silicic acid by weighing into appropriate
size test tube, cover with aluminum foil and store in 2 130°C oven (NOTE:
adsorbent should be kept in oven for one week) until ready for use.
Transfer 5 grams of silicic acid from the 130°C oven (while stili hot) to
the column and add 1 cm anhydrous Na,SO, to the top of the salicic acid.
Rinse the column with 15 ml hexane and discard rinsate.

Transfer thc S ml sample extract (Florisil Fraction I) to column - Rinse
the samplc tube with S mi hexane and add it to the column.

Elute column and collect each fraction as follows:

Fraction 1 - 20 ml petroleum ether

Fraction 2 - 100 m! petroleum ether

Fraction 3 20 ml mixed solvent (1 mi CH,;CN, 10 mi hexane and
80 ml CH,Cl,)

Solvent exchange each Fraction separately with hexane by evaporating 10 .
near dryness using K-D system and N-Evap and make up to 1 ml or 10 m!
final volume with hexane.

Analyze by GC/ECD.

Mecthod S - Soxhlet Extraction (ref 5):

pw:eh/SOP/SOP-TONY

Weigh 10 + 0.01 gram homogenized "Bio-Tissue" sample. Add 30 grams anhydrous
Na,SO,. mix well and quanmauvcly transfer to a preclcaned Soxhlet thimble for

extraction.

Extraction:

o Place thimble into Soxhlet Extractor.

o - Add 20 ml methanol (or 20 ml acetic acid) slowly through thimble.

o Add about 100 ml methylene chioride/methanol (2/1 by volume) mixture
to round botiom flask of extractor.

0 Connect a water cooled condenser and extract t’or 24 hours (ca 60-90
cycles). '

o

o .

Allow the system to cool and wash the extract via Liquid-Liquid Extraction.

-Liquid-Liquid Ext_raction:

Transfer the melhyicnc chloridc/mélhanol extract into a 1 liter scpémlory
funnel filled with 100 ml of 50 percent agueous Na,SO, solution at pH=2
("Acidic aqueous phase®).
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Rinse the Soxhlet extractor flask three times with 10 ml poriions of
‘methylene chloride and add rinsates to separatory funnel.

Extract the "acidic aqueous phase® and collect the methylene chloride layer.
Re-extract the “acidic aqueous phase® twice more with 80 ml portions of
clean methylene chloride and add both extracts to the initial methylene
chloride fraction.

Adjust the pH of the "acidic aqueous phase® to 12 with 6N NaOH.
Extract threc times with 80 ml each methylene chloride and combine all
the mcthylcnc chloride layers with the previous fractions.

Dry the total combined solvent extract by pouring through anhydrous
Na,SO, into a Kudcma-Damsh (K-D) system containing one or two boiling
chips.

Rinse the Na,SO, drymg column with 30 ml methylene chlondc directly into

_the dried extract in the K-D system.

Attach a 3-ball macro Snyder column to the K-D system and concentrate
the extract to 5 ml on a water bath at 80°C,

Remove K-D system from the water -bath and rinse the flask with 3 ml
methylene chioride draining into the concentrator tube.

Concentrate extract in concentrator tube to 3 mi using a stream of purified

- N, gas (DO NOT allow extract 10 go to dryness) and cleanup extract using

GPC.

Extract Cleanup

0

o

Gel Permeation Chromatography (GPC) cleanup is required to separate
the analytes from biological macromolecules.

Transfer the 3-ml extract onto the GPC column via the filter holder 10
avoid particulates that might cause sysiem blockage. Process extiract and
collect the cleaned extract in a 400 ml beaker (see refs 4 and S for details).
Transfer the clean extract 10 a K-D system and concentrate 10 1 ml solvent

exchanging with hexane (the extract MUST NOT go to dryness). Proceed
with alumlna cleanup.

Alumina Column Cleanup (remove§ polar interferents prior to GC/ECD analysis

o

(o]

0

" Transfer the 1.0 ml hexane extract to the top of alumina column with a

disposable Pasteur pipet and collect the eluate in a 10 ml K-D concentrating
tube.

Rinse the ongmal extract concemrator tube with 1 ml hexane and lransfer
the rinsates to the alumina column.

Elute the column with an additional 9 m! hexane (NOTE: DO NOT allow
column to go dry).

Concentrate the eluate to 1 ml final extract volume using a micro-snyder
column and N, blow down proccdurs.

Analyze extract for Pesticides/PCBs using GC/ECD.

Method 6 - Packed Column Extraction (ref 8)

Weigh 10 + 0.01 gram 'Bid—Tis;uc' sample, add 40 grams anhydrous Na,SQ, and mix well.

Grind the mixture 10 a fine powder and pack it into a chromatographic column (Ace glass,

30 cm x 2 cm i.d.) fitted with a 200 ml reservoir and removable Teflon® stopcock.
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- Extract

the sample with 200 ml methylene chloride through the packed column adjusting

the flowto 3 ml/min.

- Collect

lipid extract in a 250 ml round bottom flask fitted with 10 ml reservoir at bottom.

- Concentrate the extract 1o 2-3 ml using a rotary evaporator (or K-D system).

- Dilute extract to 10 ml with a 1:1 mixture of cyclohexane/methylene chioride. Proceed with
' lipid determination and- GPC cleanup.

- . LIPID DETERMINATION

0

0
(4]

Transfer 1 m! of the 10 ml extract into a.preweighed 7.8 gr (2 dram) vial and
evaporate the solvent to dryness overnight.

Dectermine percent lipid gravimetrically.

Use remaining 9 ml extract for GPC cleanup.

- GPC CLEANUP AND FRACITONATION

(o]

(o]

An automated Gel Permeation Chromatography (GPC) system is used 10 separate
the organochlorine Pesticides and PCBs from *Bio-Tissue" oils.

Use 60 gram SX-3 Bio Beads® gel resin (Bio Rad) with 1:1 mixture of
cyclohexane/methylene chloride.

Pack the resin into a 2.5 cm i.d. x 48 cm glass column fitted with two adjustable
plunges (Glenco Scientific).

Place the column onto an automated GPC Autoprep 1001 Chromatograph (ABC
Labs) and pump solvent through column at 5 ml/min. Use 5 mi (but NO more
than 0.5 g lipid) of sample extract onto GPC column

Discard the first 150 ml of eluate and collect the next 150 ml eluate in a 250 ml
double reservoir flask

Rotoevaporate GPC eluate to 1 m! and subsequently dllule to 5 ml with Hexane.
Proceed with Florisil® cleanup.

- FLORISIL CLEANUPJFRAC'HONATION

(o)

0
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Florlsxl" Column chrnmatography is used to further cleanup the fauy acid extract
and fractionate initial non-polar compounds.

Florisil®* column (Ace Glass, 1 cm i.d. x 30 cm) fitted with 75 ml r&scrvou' at top
is prepared by placing 1 cm anhydrous Na,SO, layer on a pledget of glass wool in
the chromatography column bottom, followed by the addition of 5 gram 60/80 mesh
Florisil® (Fisher Scientific) activated at 130°C for 16 hours, and toppmg it with
another 1 cm layer of anhydrous Na,SO,

.Wash column with 20 ml hexane and discard washings.

Quantitatively transfer the GPC concentrate to top of column when the hexane layer
reaches the top of the upper Na,SO, layer, and allow to drain through the Florisil®.
Wash column wall with 5 ml eluant (5% diethylether in petroieum ether).

When the eluant reaches the top of Florisii,b add 35 ml o 5%
dicthylether/Petrolcum ether eluate mixture and coliect it for further separation.
Polar compounds (dieldrin, Dacthal®, and endrin) are collected with 40 ml of 40%
diethylether in petroleum ether mixture (Fraction I).

PCBs are separated (rom most pesticides by silica gel chromatography. Glass wool
is placed at bottom of silica gel column (30 cm x 1 cm i.d.) followed by 1 cm
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anhydrous Na,SO,. 5 gram silica gel (activated at 130°C) and 1 cm additional layer

. of anhydrous Na,SO,.

pw:eh/SOP/SOP-TONY .

The silica gel column is washed with 20 m! hexane and discard the hexane.
When the hexane wash reaches top of Na,SO, the sample is added 10 the column
and rinsed with 5 ml of first eluant and allowed to sink into the bed.

The rest of the eluant is added and allowed 1o drip into a 125-ml double reservoir
flask.

The first eluate (PCB fraction) contain PCBs HBC (hexachlorobenzene), heptachlor,
aldrin, mirex and most p,p’-DDE.

The second eluate (pesticide fraction) contain thc rest of the DDE, benzene
hexachloride (BHC) isomers, toxaphene, DDT and its homologs, chlordane
(including nonachlor isomers), oxychlordane, heptachlor epoxide, methoxychior, and
pentachloroanisole (PCA).

In general, 35-45 ml of PCB element and 25-35 ml of pesticide eluant are needed.
The eluate volumes are reduced by rotoevaporation and resuiting concentrates
diluted to 5 m! with isooctane prior to gas-llquxd chromatography (GLC) and GC-
ECD analysns
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APPENDIX B '
STANDARD OPERATING PROCEDURES -



COLLECTION AND PROCESSING OF MUSKRATS (Ondatra zibethicus)

.

1.0 SCOPE AND APPLICATION

This document describes procedures for the collection and processing of muskrats in
ecological assessments of contaminated wetlands. As consumers of plant material,
muskrats can provide important information on bioaccumulation of contaminants in
wetland food chains. Collected specimens may be used for analysis-of (1) contaminant
levels in body tissues, (2) histopathological effects of contaminants, and (3) demographic
data as a measure of population level impacts.

20 METHOD SUMMARY

Before trapping, the area of potential impacts should be identified, and one or more
reference areas selected with which to compare results. Trap locations should be then
selected on the basis of habitat availability and evidence of muskrat activity. Each trap
location should be marked in the field and on a corresponding map or aerial photo.
Spring traps such as the Conibear 110 are used to collect specimens, and are generally set
at the openings of burrows, and along muskrat runways and channels. Traps should be
checked within 12 hours of setting. While the Conibear 110 is a kill trap, some situations
may require sacrificing the animal by cervical dislocation if it is still alive when the trap -
is checked. Animals collected are tagged through the right hind foot for documentation
purposes, and stored on ice in coolers until processing. Field data sheets are completed
at the time of collection, describing -the location, and conditions under which each
specimen was coliected.

‘Standard metric measurements (total length, tail length, hind foot iength, body weight),
shall be taken on each‘specimen before processing. Specimens are then skinned, and each
skin is tagged and preserved for documentation. Subsequently, each specimen is dissected,
and gross necropsies conducted before target organs are collected for tissue analysis.
Specific target organs, such as the liver, or reproductive organs, shall be weighed and
measured at this time, in accordance with project objectives. Depending upon analyses
to be conducted, tissue sampies may be preserved in solution in glass jars, or wrapped in
aluminum:foil and stored on dry ice or in a freezer. As each animal is processed, a data
sheet should be completed, including necropsy results, metrics, age class and sex of the’
individual, organs or tissues preserved, and other information deemed pertinent.

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE
The skin, target organs and carcass from each specimen are each preserved according to
its own standard procedure. If removed in the field, the skin may be preserved on dry ice,
or else it may be immediately prepared for drying. In either case, it should be labelled
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4.0

with its appropriate animal number immediately after removal from the animal. It should

then be scraped free of all flesh and fat on a skinning board, before stretching onto a -
standard mammal drying rack. The stretched skins should be hung in a dry, well

ventilated area. Care should be taken not to allow skins to be exposed to flying insects.
Skins should be dried for a minimum of 3-5 days. Dried skins should then be stored in
a cool, dry place, such as in specimen drawers with napthalene chips.

Target organs collected may vary with the study objectives. Liver and kidneys are often
collected for analysis of contaminants. These, once removed, should be immediately
weighed, and the amount required for analysis wrapped in aluminum foil, labelled with
a waterproof pen, and stored on dry ice or in a freezer at 0° C. The amount required for
analysis may vary with analytical procedures as well as contracting laboratories.

Liver, kidneys, and other organs may be collected for gross histopathological analysis to
determine effects of contaminant exposure on tissues. These should be measured before
being preserved in labelled glass jars filled with 10% buffered paraformaldehyde solution.
The solution should be changed within 10 days, and refilled with fresh solution. Waste

solution should be disposed of according to SOP#3013, REAC Laboratory Safety.

Sections to be sent for histopathological analysis may be placed into labelled smaller jars,
or scintillation vials filled with 10% buffered paraformaldehyde. Reproductive organs
should likewise be measured before preservation. Ovaries may be preserved in 10%
buffered paraformaldehyde. However, testes should be preserved in individual scintillation
vials filled with Bouin's solution, after a longitudinal incision is made in the right testicle,
and a lateral incision is made in the left one. This facilitates tissue fixation and allows
laboratories to distinguish between right and left testes. The Bouin’s solution should be
changed within 48-72 hours, and replaced with a solution of 70% Ethyl Alcohol.

Once received from the subcontracting laboratory, paraffin blocks from histopathological
analyses should be stored at 4° C. Microscopic slides of histopathological characteristics
received from labs should be stored in drawers or cabinets.

INTERFERENCES AND POTENTIAL PROBLEMS
Trapping of muskrats may lead to mortality of non-target species. However, the most

likely species to be trapped unintentionally is the Norway rat (Rattus norvegicus), an
exotic pest species. Specimens trapped unintentionally will be retained and. analyzed if

" necessary, depending upon project objectives.

Extreme temperature conditions can alter tissue characteristics, making tissue unsuitable
for analysis. Exposure of specimens to extreme cold for extended periods can cause tissue
1o freeze, making histopathological analysis difficult, and extreme heat can result in rapid
decomposition of tissue. Therefore, intervals between trap checks should be shortened
under such conditions. '

In some cases, such as occasional juvenile animals, less tissue may be present within the
organs than is required by analytical methods to determine contaminant levels or
histopathological effects. To deal with this problem, target tissues from individuals
collected in the same area may be pooled.
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5.0 EQUIPMENT/APPARATUS

work plan dissecting trays machete
maps ‘ 4 oz. glass jars scalpels
data sheets aluminum foil scalpel blades
compass Conibear 110 traps  25.4 or 12.7 cm straight blade scissors
tape measure survey flags or tape scintillation vials
camera/film electronic scaie triple beam balance
teflon tags 15 cm ruler bone scissors .
surgical gloves  first aid kit safety equipment as per health and safety plan
hand scale dry ice 15.2 or 20.3 cm toothed thumb forceps
large ziploc bags Bouin’s solution 10% buffered paraformaldehyde
skinning knives Visqueen sheeting  waterproof marking pens
flesh beams 8 oz. glass jars dissecting microscope
large coolers skin stretchers - 4 ft. plaster lathes
recurved scissors wet ice 3/4" x 3 *" aluminum tags
heavy-duty twine clipboard heavy-duty serrated clamps
honing stone rubber aprons 5 gal. plastic buckets
6.0 REAGENTS

A 10% buffered paraformaldehyde solution should be used to preserve all tissues except for
testes for histological analysis. The solution is prepared as follows:

- 20 g paraformaldehyde
- 0.5 g sodium bicarbonate (Na,CO.,)
- 500 ml water

Under an aerated laboratory hood, mix together the paraformaldehyde and sodium
bicarbonate powders. Add the powdered mixture to hot tap water and stir vigorously until
all the powder goes into solution. The solution may then be poured through a funnel into
labelled plastic bottles for use.

7.0 PROCEDURES

7.1 Office Preparation
A. An approved health and safcty plan is rcqﬁired prior 10 ficldwork. Personne! handling
muskrats should have had a tetanus shot within 3 years prior to sampling.

B. A work plan describing study objectives, methodology and budget must be prepared in
accordance with EPA/REAC SOP #2014, Quality Assurance Work Plan Preparation.
Pertinent background information such as topographic maps, soil survey maps, previous site
reports, and aerial photographs should be reviewed at this stage.

C. Obtain necessary sampling and monitoring equipment (Appendix A). Ensure that all
equipment has been decontaminated, and is in working order. Traps may be cleaned with
" water or utensils, but chemicals or detergent should not be used. All traps should be
inspected, as adjustment of the sensitivity of the trap mechanism may be necessary. Brand
new traps must be cured well in advance of trapping activities. Curing a trap is done in
three stages. First, the oil is washed off the trap by rinsing it in near boiling water with a
mild degreaser (boiling water may damage the tempered steel). Next, the trap is set outside
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for approximately one week, o allow it 10 acquire a coat of rust. Then the trap is soaked
in near boiling water with staghorn sumac (Rhus typhina) heads, black walnut (Juglans nigra)
hulls, or commercial dye to give the traps a natural scent and/or a dark pigment. After
curing, a numbered ajluminum-tag should be placed on the handle of each trap.

D. Contact carrier services and confirm shipping requirements and restrictions for equipment
and samples.

E. Confirm holding times of samples in the field, detection limits of contaminants of
concern, and any other analytical requirements with the client, as well as quality assurance
personnel, subcontracting laboratories, and other regulatory agencies or personnel involved.

F. Prepare field and analytical schedules and coordinate with staff, client and other
regulatory authorities where appropriate. :

G. Prior 1o fieldwork, obtain a scientific collection permit from the appropriate state agency.

7.2 Field Preparation

A. Identify local suppliers of field expendables (e.g. wet and dry ice). and local drop-off
points of overnight delivery services.

B. A general site survey should be conducted. in accordance with the Health and Safety Plan
requirements.

C. Identify on-site sampling areas, and at least one reference area for comparison. The
reference area selected should be as close as possible to the site, yet be outside of any site
influences. It should also have similar habitat features 1o the study site, and be free of
contamination. An example would be a marsh located upstream of the site, within the same
watershed.

D. Determine where and how specimens collected will be processed. If chemical analyses
of tissue are to be conducted, then specimens should be skinned and dissected in an enclosed
area, such as in 2 mobile trailer. Otherwise, skinning may be done in the field on a portable
stand constructed of wood. Measurements and dissection may be done on portable tables,
illuminated by generator-powered lamps in the back of a truck if conditions permit (good
weather, daylight, no public onlookers). "

7.3 Muskrat Collection

A. The number of traps set, and number of trap nights should be determined in accordance
with the study objectives. For example, if adults are required for analysis, and most of the
animals trapped are juveniles, then the intensity of trapping effort may have 1o be increased
in the course of the study. Similarly, if equal numbers of males and females are desired for
analysis, and the population consists largely of males, the number of traps and/or trap nights
may have to be increased. Generally, trapping effort is a function of the number of animals
required, and the population density of muskrats in the study marsh.

B. Trap locations should be clearly marked in the field with a 4 fi. section of plaster lathe,
labelled with the location number by a water-proofed marker, and marked with a piece of
surveyor’s flagging tape, also labelled with the location number. Trap locations should be
noted on a map or aerial photo overlay while the traps are being set.
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C. Trap locations should be selected according to logistical considerations, as well as muskrat
life history characteristics. Muskrats live in the banks of channels, and may also build
conical huts. To increase trapping success, trap locations may be concentrated in these areas.
Other potential trap locations include muskrat feeding areas, and frequently travelled
pathways, and slides.

D. During trapping activities, disturbance of the habitat should be kept to a minimum. Late
autumn, winter and early spring are the most favorable seasons for trapping, as muskrats are
relatively sedentary, and tend (o concentrate near their dens and huis. Traps should be set
in late afternoon, and checked the following morning, to minimize losses to scavengers, or
tissue degradation as a result of temperature extremes and/or decomposition.

E. Traps should be oriented and placed in such a fashion that the muskrat will trigger it, but
that it will still be able 1o snap closed effectively.  The trap may be placed horizontally or
vertically to facilitate muskrat passage through the trap, but in either case, the 4 ft. section
of plaster lathe should be used to support it. This can be done by placing the bottom ten
inches of the lathe through the trap handle, and wedging it tight. The handle is then
oriented 90° from its normal position, so that the trap rests soundly against the lathe. In
addition to providing trap support, this will reduce trap displacement or loss.

F. Once the trap is set, the trap number, time, weather, date, trapper’s name and location
will be documented in a logbook. The location will also be drawn on a field map depicting
the precise location of the trap.

G. All traps will be checked during early morning hours, unless the site is subject to tidal
influence. In this case, traps should be set and checked during low tide. Traps should be
checked in the order in which they were set 1o avoid skipping traps or trap loss. All traps
unsuccessfully sprung should be documented, along with any sign of tracks, fur, predators,
etc.

H. All specimens collected should be labelled immediately upon retrieval at each trap
location. Once removed from the trap the specimen should be tagged with an aluminum tag
affixed to the animal through a hole made in the right hind foot with a sharp probe or
forceps. Each tag should be labelled with a code denoting the project, trap area, trap
number and animal number (e.g., the fourth animal caught during the Kin-Buc project, in
Area IV, trap 34, would have the foliowing code written on the tag: KB-AIV-34-4). When
the specimen is retrieved, information on its age class, sex, and condition, as well as the time,
date and weather conditions should be recorded on a field data sheet, as well as in a field
notebook.

I. After removal of the specimen from the trap, the trap should be cleaned of any fur or
blood and reset. The specimen may then be placed temporarily into a 5 gal. plastic bucket,
while checking the remaining traps. Only specimens captured from the same sampling area
may be retained in the same sample container, to avoid possible cross-contamination.
Specimens should be placed on wet ice as soon as possible.

7.4 Initial Processing
A. All muskrat specimens should be brought 10 a field staging area after as soon as possible
after collection. Specimens will then be retained in coolers on wet ice until being processed.

Specimens will be weighed, sexed. aged and checked for any gross abnormalities and -
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ectoparasites. Parameters to be measured include total length, tail length and right hind
foot. Specimens should then be processed on the same day as retrieved from their respective

trap.

B. Specimens should be skinned, and the skins dried and labeiled for documentation
purposes. The following skinning procedures may be used. A heavy duty clamp may be used
to hold the carcass by the tail or hind feet. All individuals are then "cased” by making
incisions at the basé of the 1ail and the two hind feet at the fur line. The pelt is then cut
from the heel of each hind foot to the anus, and the pelt is peeled down the body, cumng
connective tissue where necessary.

C. Once the pelt has been removed, it is pulled over a fleshing beam-and cleaned of excess
flesh with a fleshing knife. It is then stretched over a stretching frame and allowed to dry
for one to two days in a dry, 70°F room. If the pelt cannot be fleshed and dried
immediately, then it should be rolled fur side out, placed in a plastic bag, and frozen. Pelts
may be aged as adult or juvenile by observing the dark and light color patterns of the
underside of the stretched muskrat pelt. Bllaleral patierns mdlcale juveniles, while random
patterns indicate adulis.

7.5 Necropsy and Dissection

A. Upon removal of the pelt, partial necropsies should be performed on all specimens, and
gross observations should be documented. First, a check of the carcass for any surficial or
orificial abnormalities should be conducted. The specimen should be then be palpated from
the anterior to the posterior end, and any swelling caused by internal fluids, swollen organs
or other masses should be noted on the data sheet. The dimensions, color, location, physical
appearance and number of abnormalities should be included in the description. Following
documentation, any abnormality should be carefully excised and fixed in 10% buffered
paraformaldehyde. After fixation, the abnormality should be weighed and submitted for
histopathological analyses.

B. Each specimen should then be dissected according to the folldwing procedures, taken from
Necropsv Guide: Rodents and the Rabbit" (Feldman and Seeley 1988).

1. Collection of the Reproductive Tract
a. Male Reproductive Sysiem

Cut into the abdominal wall just above the penis. Take caution not to cut too deeply in
order to avoid damage 10 internal organs. Extend laterally and anteriorly up both sides of
the abdominal cavity to the rib cage. Reflect the abdominal wall up towards the rib cage.
The abdominal cavity will now be exposed. Scan the abdomen for gross abnormalities.
Remove the testes from the scrotum. Sever the gubernaculum testis (a fibrous connection
between the scrotum and the tail of the epididymis).” Next, sever the distal end of the vas
deferens.

Separate the vas deferens, epididymis, and testis. Clean the epididymis and testis using
forceps and a scalpel. Separate the right epididymis and testis, while leaving the left
epididymis and testis partially attached for identification purposes. Preserve the organs in
Bouin’s solution and store in scintillation vials. Record the organ weights to the nearest
0.01g after fixation is complete. For example: A 30.00g testis from the left would be
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recorded as "L30.00". While cleaning the tissue, be alert for abnormalities, especially
. differences in the sizes of the tesies. Repeat the above steps for the other testis.

Anteriorly reflect the intestines. At this point, the urinary bladder, prosiate gland, and
seminal vesicles should be exposed. Using dissecting scissors, cut the pubic symphysis (the
cartilaginous connection under the center of the pubis above the base of the penis). Using
forceps, gently pull the penis upward and carefuily dissect the connective tissue from the
urethra and beneath the prostate gland. Place the excised product on a moist paper towel.
(This slows the organs from drying out and prevents tissue from sticking to any surfaces.)
Separate the seminal vesicles from the rest of the organs. Preserve the seminal vesicles.
Weigh the seminal vesicles after fixation is complete.

b. Female Reproductive System

Cut into the abdominal wall just above the vulva. Take caution not to cut too deeply in
order 10 avoid damage to internal organs. Extend laterally and anteriorly up both sides of
the abdominal cavity to the rib cage. Reflect the abdominal wall up towards the rib-cage and
remove. The abdominal cavity will now be exposed. Scan the abdomen for gross
abnormalities.

Using fine scissors, cut the pubis symphysis located under the center of the pubis. Dissect
the posterior end of the vagina by cutting the skin between the vulva and the anus. Do not
cut into the rectum. Gently pull the vagina upward and sever the thin conrnective tissue
between the vagina and the rectum. Cut anteriorly to the cervix. At this point, begin cutting
the mesentery supporting the uterine horns up 10 the ovaries. Gently sever the connective
tissue between the ovaries and the kidneys, and lift out the reproductive tract onio a moist
paper towel. Check the reproductive tract for abnormalities. Separate the uterus and
ovaries intact. Make the separation adjacent to the distal side of the cervix from the uterus.
Preserve the uterus and ovaries. Separate and weigh the uterus and ovaries after fixation is
complete. Make note of any abnormalities, uterine scars, etc.

If embryos are present, note how many are in each uterine horn. Usually the embryos are
of similar size and development. If this is not the case, note differences in detail. Take the
measurements of one of the embryos which is representative of the mean. Record the
embryo length and diameter to the nearest 1.0 millimeter. Prior to preserving the embryos,
split each embryo at the distal end from the placenta lo facilitate fixation. . Weigh the
embryo afier fixation is complete.

2. Collection of the Spleen and Duodenum

In order to retrieve the spleen, it is necessary to first remove the digestive tract. Gently pull
down on the stomach and sever the connective tissue between the stomach and the caudate -
lobe of the liver. Scver the esophagus just above the stomach. Using forceps lift the
esophagus just above the siomach and sever the bile duct and the remaining connective
tissue between the liver and the stomach. Continue lifting the stomach upward and sever
the mesentery between the intestines and the dorsal body wall. Do not cut any large blood
vessels in this region. Complete the digestive tract excision by cutting around the anus and
spreading the entire tract onto a saline moistened paper towel. :

Gently separale lhe spleen from stomach connective tissue using forceps and a fine scalpel.
Clean and place the spleen into preservative. Weigh the spleen after fixation is complete.
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Sever the duodenum at the base of the pyloric sphincter and prior to the transverse section
of the jejunum. Remove the contents of the duodenum with gentle pressure then preserve
the tissue.

3. Collection of the Liver, Kidney and Adrenal Glands |

Carefully grasp the connective tissue under the medial lobe of the liver and sever the
esophagus and blood vessels going into the diaphragm. Sever any remaining connective
tissue attached to the liver.

Cut two liver tissue sections starting at the distal end of the medial lobe. The sections
should be cut 1.0 centimeter towards the center of the lobe, and be 0.5 cm thick. Cut each
. section using a scalpel and handle carefully. After the sections are taken, place them in
preservative. The remaining liver is to be wrapped in aluminum foil and placed on dry ice.
This liver tissue will be sent to a subcontract laboratory for PCB residue, percent lipids, and
TAL metals analysis.

The right adrenal gland may be located slightly more anterior and closer to the vena cava
than the left adrenal gland. Females may also have larger adrenal glands than males. When
removing adrenal glands, grasp the adrenal artery and vein with forceps and sever the fatty
tissue around the gland. After the adrenal gland is removed, clean and place into
preservative. Weigh the adrenal gland after fixation is complete. Record weight and
location (right/left) in 2 manner similar to the reproductive system.

Grasp the renal artery and vein of the right Kidney with forceps. Sever the vessels with
scissors and lift up the kidney while cutting the fatty connective tissue. Clean the kidney.
Make horizontal incisions on the right kidney. The incisions facilitate fixation and can be
used to identify the right kidney from the left kidney.

The left kidney is 10 be removed in the same manner. Make vertical incisions in the left
kidney. This will facilitate fixation and identify the left kidney from the right kidney.

- Place both kidneys in preservative. Weigh the kidneys after fixation is complete.
4. Collection of the Thymus and Lungs

In order to gain access to the thymus, the thoracic cavity must be opened. Using a pair of
dissecting scissors, cut a slit under the sternum. then cut through the cartilaginous portion
of the ribs anteriorly to the neck. Do this on both sides of the sternum. Spread the rib cage
apart. Remove the ventral rib cage by making an anterior cut along cach of the lateral sides
of the rib cage. The thymus is a somewhat translucent, fragile organ located at the base of
the trachea, above the heart.

Carefully, using fine scissors, remove the thymus by severing the anterior base of the organ.
Clean and place the thymus in preservative. Weigh the thymus afier fixation is complete.

Carefully slide a blunt probe under the right lung. Gently lift the lung lobe and sever all
vessels and bronchi attached to the lobe. Place the lung lobé in preservative.

E. Target organs collected may vary with the study objectives. Liver and kidneys are often
collected for analysis of contaminants. These, once removed, should be immediately weighed,
~ and the amount required for analysis wrapped in aluminum foil, labelled, and stored on dry
~ice or in a freezer at 0° C. The amount required for analysis may vary with analytical
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procedures as well as contracting laboratories.

C. Liver, kidneys, and other organs may be collected for gross histopathological analysis 1o
determine effects of contaminant load on tissues. These should be measured (and results
recorded) before being preserved in labelled glass jars filled with 10% . buffered
paraformaldehyde solution. The solution should be changed within 10 days, and refilled with
fresh solution. Waste solution should be disposed of according to SOP#. Sections to be
sent for histopathological analysis may be placed into labelled smaller jars, or scintillation
vials filled with 10% buffered paraformaldehyde. Reproductive organs should likewise be
measured before preservation. Ovaries may be preserved in 10% buffered paraformaldehyde.
However, testes should be preserved in scintiliation vials filled with Bouin's solution, after
a longitudinal incision is made in the right testicle, and a lateral incision is made in the left
one. This facilitates tissue fixation, allows laboratories to distinguish between right and left
testes. The Bouin's solution should be changed within 48-72 hours, and replaced with a
solution 70% Ethyl Alcohol.

D. Analytical Requirements

Laboratories require 10 grams and 5 grams of tissue for PCB residue and TAL metals
analysis, respectively. If the liver of individual animals does not have sufficient weight for
analysis requirements, then individual tissue will be pooled. Tissue pools will consist of the
minimum number of animals needed to attain the required tissue weight. Each tissue pool
will consist of a similar number of animals. Individual animals will be selected for pooling
so that the sum total weight of each pooling will be as similar as possible-to the other sum
totals. All tissue for pooling will be from animals of similar location, species, sex and age.
All excised tissue or organs not submitted for analysis will be preserved as described. Liver,
liver abnormalities, one kidney, and one testis or ovary will be submitied to a subcontract
laboratory for histopathological evaluation. :

E. All dissection procedures should be conducted on decontaminated trays with clean
instruments. All dissecting tools should be decontaminated before-dissecting the next
specimen, with new scalpel blades being used for each specimen. All discarded animal tissue
should be disposed of with other site generated waste in accordance with EPA/REAC policy.

8.0 CALCULATIONS

All calculations will be based on the techniques of capture, duration of effort, type of
analysis required, and other variables. :

9.0 QUALITY ASSURANCE/QUALITY CONTROL
9.1 'Sampling_ﬁDocﬁrﬁentation

A. All muskrat specimens and samples shall be documented in accordance with SOP#2002,
Sample Documentation, and chain of custody forms filled out according 1o SOP # , Chain
of Custody. A specimen data sheel must be filled out for each specimen obtained. As
described above, specimen tags must be tied through the right hind foot of all specimens, and
to each pelt after skinning. Each tag should contain the site location and identification
number. :
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B. Field Logbook

A bound field logbook must be maintained by field personnel to record daily activities, with
entries made in waterproof ink. A separate entry should be made for each animal coliected,
with all information from the specimen label as well as pertinent observations (animal
condition, weather conditions. habitat, etc.). Field activities should be photodocumented as
well.

C. Sampling Design and Quality Assurance

Sampling design should be consistent with the study objectives, and should be determined
with the assistance of the project statistician.

10.0 DATA VALIDATION

All chemical analyses of tissues will be verified by quality assurance review, to insure holding
times, detection levels, and analytical methods described in the Quality Assurance Work Plan
are adhered to. All data on field data sheets will be checked against records kept in field
logbooks. '

1

11.0 HEALTH AND SAFETY

Protective gloves should be worn while trapping, in accordance with the health and safety
plan. Care should be taken in handling the traps, in order to avoid injury to the hand.
Traps should not be carried while set. Traps, whether set or not, should not be thrown from
one person 10 another, since the release pin could cause hand injuries.

During summer months, muskrats may carry external parasites such as fleas, which may
transmit zoonoses. Unfortunately, insect repellant may not be used, as it mav interfere with
analytical results. Therefore, personnel should carefully inspect their clothing, and perhaps
wear tyvek where appropriate to avoid the possibility of infection by insect bites.

During processing, a laboratory coat, rubber apron, surgical gloves, and dust/pollen mask
should be worn. If an aerated laboratory hood is unavailable, then an air-purifying respirator
- with appropriate cartridge must be worn when mixing formaldehyde solution. The laboratory
should be well ventilated when animals are processed, but doors should be kept closed
during summer months to avoid flying insects. .
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ROY F. WESTON, INC/REAC
GSA RARITAN DEPOT -
2890 WOODBRIDGE AVENUE
BLDG. 209 ANNEX

SESISAERS CONSLTANTE EDISON, NJ 08837-3679

908-632-5200 « FAX: 908-832-8205

DATE:  November 6, 1992
TO: ~ David Chariers, USEPA/ERT
FROM: Anthony LoSurdo G E/&"“‘L
THRU: Vinod Kansal, S&A Section Chief l/ Mrzf/ / 6“"'/

SUBJECT: Deliverables of Analytical Methods For Tissue Analysis
: (WA #3347-033-01-4467-01)

Enclosed piease find DRAFT copies of the following Analytical Methods:

METHOD
T1800L |
T1805L

‘ T180SL

T1818L

- lakLOSURDO\M-06

TITLE

Tissue Homogenization Procedure
Semivolatile Analysis of Tissue Samples by GC/MS

Pesticides/PCBs Analysis of Tissue Samples by GC/ECD

- Microwave Digestion and Metal Analysis of Tissue Samples
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TISSUE HOMOGENIZATION PROCEDURE '

SCOPE AND APPLICATION
This Analytical Procedure is applicable for the homogenization of fish tissues, earthworms,
amphibians, small mammals, and other small biota. It can be adopted for muskrats, mink, and other

larger biota.

METHOD SUMMARY

Five 10 15 gram of frozen tissue is homogenized with dry ice using a variable speed laboratory blender.

After homogenization is complete, the contents of the blender (tissue and dry ice) are quantitatively
transferred to clean jars and the dry ice is allowed to sublime overnight in a freezer at -20°C.
Homogenization of animal mass greater than 20 grams, is carried out in several steps.

SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE
31 Sample Storage

. ‘Tissue samples (or specimens) must be protected from light and kept frozen at -20°C
from the time of receipt until homogenization process.

e Tissue samples and sample homogepates must be stored in an atmosphere
demonstrated to be free of all potential contaminants.

. ~ Before and after tissue sample preparation and analysis, extracts and unused tissue
sample homogenate must be protected from light and kept frozen at -20°C for the
periods specified by the Task Leader and/or Work Assignment Manager.

. Tissue samples and homogenates, sample extracts and standards must be stored
separately.

3.2 Holding Times

Homogenization of tissue samples and extraction of homogenate shall be completed within
fourteen (14) days of sampling. '

INTERFERENCES AND POTENTIAL PROBLEMS

Method interferences may be caused by contaminants in solvents, reagents, glassware and sample
processing hardware that lead 1o discrete artifacts and/or elevated baselines in the analytical method
used for analysis. All of these materials must be demonstrated to be free from interferences under
the conditions of homogenization and/or analysis by analyzing laboratory reagent blanks on a routine
basis. Matrix interferences may alfo be caused by contaminants that are coextracted from the sample.
The extent of matrix interferences will vary considerably from source 1o source.
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TISSUE HOMOGENIZATION PROCEDURE

EQUIPMENT/APPARATUS
The following equipment/apparatus are required:
- Variable speed laboratory bienders

Biending containers - stainless stecl (SS) with stainless steel lids of various sizes (40, 100, 250
and 500 mL) depending on sample size '

i Univex grinder
- . Stainless steel and/or Teflon coated forceps, spatulas and spoons
- Stainless stee] knife |
- Teflon cutting board
- Stainless steel trays
- Dry ice maker (or source)
- Liguid CO, cyhndcxs
- Freezer
- Analytical balance 6pable of accurately weighing + 0.001 gr
- Balance capable of weighing 200 gr to the nearest 6.01 gr
- Glass collection jars witia Teflon lined lids
- Coolers -
- Test tube brushes
- Acetone, Methanol, Methylene Chloride - psticidc residue analysis grade or equivalent
- Doubly dxsulled deionized water
PROCEDURES ok

7.1 Homogenization of fish tissues, worms, small maminals, amphibians, and other small biota
with total mass of less than 15 grams. '

1 Freeze tissue sample at -20°C for ca. 2 hours.
2 Weigh total sample mass to the neared 0.1 gram. -
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3. Section tissue specimen into small pieces (05 to 1 inch) while frozen using a
stainless steel knife. Massive bone structures such as frog skulls may also need
sectioning.

4. Select appropriate blending container based.on sampie size. The total sample mass
should be 20-25% of the volume of the blending container.

5. Pack area below blades with dry ice (NOTE: blending container should be
completely dry to prevent freezing of blade assembly).

6. Transfer tissue sample to blending jar and cover with dry ice.

7. Allow tissue 10 freeze for 2 to 3 minutes.

8 Cover the SS blending container with SS cover and commence blcndmg at high
speeds for 1 to 2 minutes.

0. Vary the blending speed from high to intermediate at 30 sec. intervals for 3 minutes.

10. Stop blending then tap the container and lid to loosen any adhered tissue on the
walls of container.

11. Opcn the blending container to ensure completz homogcmzanom If homogenization

is incomplete, add a small amount of dry ice and repeat Steps 8-11 above.

12 Transfer the tissue homogenate and dry ice powder into a glass jar and cover with
a Teflon lined lid.

13. " Store the homogenate sample overnight at -20°C wnh lid loosely attached to allow
sublimation of CO,.

14. After all CO, has sublimed, cover the sample homogenatc tightly and store in freezer
at -20°C. The homogenate is ready for extraction and analysis.

72 Homogenization of muskrats, minks, and other larger biota with total mass greater than 50
' grams.

Freeze tissue sample at -20°C for 4 hours.
Weight total sample mass.
Section sampie laterally into 2 to 3 inch sections.
Pass frozen sample pieces through a Univex Grinder and collect in a stainless steel
jar.
Store ground tissue at -20°C.
If necessary, homogenize the ground tissue as in Section 7.1, Steps 4-11.
Combine homogenized tissue mto a large clean glass collection jar with Teflon-lined
lid.
8. Manually mix the combined homogenatc with a stainless steel spoon to ensure tissue
: homogeneity. :
9. Store as Section 7.1, Steps 12 to 14.

NN

Now

1dmAosurdo/t18001
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SCOPE AND APPLICATION

This Analytical Procedure applies to the determination of base, neutral, and acid (BNA) compounds
in tissue matrices, using a gas chromatograph/mass spectrometer (GC/MS) method. The list of
compounds of interest and their quantitation limits that are analyzed and reported by REAC can be

found in Appendix A
M‘ETHOD SUMMARY
Ten-gram aliquots of a tissue homogenate sample are dried with anhydrous sodium- sulfate and

Soxhelet extracted with methylene chloride solvent. The extract is clean-up by Gel Permeation
Chromatography (GPC), conceatrated 10 1 mL, an internal standard mixture added and analyzed by

- GCMS. Compounds are identified by comparing their measured mass spectra and retention times

10 reference spectra and retention times obtained by the measurement of calibration standards under
the same conditions used for samples. Quantitation of each identified analyte is calculated by internal
standard method. Appendix B lists the characteristic ions for each target compound and Appendix
C lists the internal standards with corresponding target compounds assigned for quantitation.

SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

3.1 Sample Stomge

Samples must be protected from light and kept frozen in freezer from the time of receipt
until extraction and analysis. .

Samples must be stored in an atmosphere demonstrated to be free of all po:cmial
contaminants. '

Before and after analysis, extracts and unused samples must be protected from light and
refrigerated at 4°C (+ 2°C) and -20°C, respectively, for the periods specified by the Task
Leader and/or Work Assignment Manager.

Samples, sample extracts, and standards must be stored separately.
3.2 ' Holding Times

Extraction of tissue samples shall be compieted within fourteen (14) days of sampling, and
analysis completed within 40 days of sample extraction.

INTERFERENCES AND POTENTIAL PROBLEMS

Method interferences may be caused by contaminants in solvents, reagents, glassware, and other
sample processing hardware that lead 10 discrete artifacts and/or eievated baselines in the total ion

~ current profiles. All of these materials must be demonstrated to be free from interferences under the

. conditions of the analysis by running laboratory reagent blanks on a routine basis. Matrix
interferences may be caused by contaminants that are coextracted from the sample. The extent of
matrix interferences Wll.l vary oonsxdcrably from source to source.

ldm/losurdo/t18051
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5.0 EQUIPMENT/APPARATUS
The following equipment/apparatus is required:
- Spatuﬁ, stainless steel or Teflon
- Vials and caps, 2-mL for GC autosampler
- 250-mL Erlenmeyer Flasks
- Balance capable of weighing 100 g 10 the nearest 0.01g
- Analytical balance capable of accurately weighing + 0.001 g
- Disposable pasteur pipettes (1-mL) and Pyrex glass wool prerinsed with hexane
- Test tube rack
- Desiccator
. Beakers, 250-mL
- ' Zymark Gel Permeation Chromatograph (GPC) system
- Zymark TurboVap II
- 50-mL test tubes
- Pateur pipets
. Filter paper, Whatman No. 541 or equivalent
. Soxhelet Extraction System

- - Kuderna-Danish (K-D) apparatus consisting of 10-mL graduated concentrator tube, S00-mL
evaporative flask, and three-ball macro Snyder column.

- TurboVap Concentrator Tub&s

- Granular silicon carbide fpoxlmg chips - appronmatcly 10/40 mesh. Heat to 400°C for 30
minutes or Soxhlet extract with methylene chloride.

- Water bath - heated, with concentric ring cover, mpablc of temperature control (+2°C). Thc )
bath should be used in 2 hood.

- Nitrogen evaporation dcvioc equipped with a water bath that can be maintained at 35-40°C.

The N-Evap by Organomation Associations, Inc., South Berlin, MA (or equivalent) is
suitable.
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Hewlett-Packard (HP) 5995 GC/MS; equipped with a 7673 autosampler and controlled by an
HP-1000 RTE-6/VM computer system.

'Resiek Rux-5 (crossbonded SE-54) column; 30 meter x 0.32 mm ID; 0.5 pm.

REAGENTS

Sodmm Sulfate - anhydrous powdered reagent grade, heated at 400°C for four hours, cooled
in a desiccator, and stored in a glass bottie.

Dichloromethane pesticide residue analysis grade or equivaleat.
Base/Neutral and Acid Surrogate Spiking Solution:

Surrogate standards are added to all samples and calibration solutions. The compounds
specified are listed below. Store the spiking solutions at 4°C (+ 2°C) in Teflon-sealed
containers. The solutions should be checked frequently for stability. These solutions must
be replaced after rwelve months, or sooner if comparison with quality control check samples
indicates a problem.

Bases/Neutrals - Acids

Nitrobenzene-d;, - 100 pg/mL phenol-d, 200 pg/mL
2-Fluorobipheny! 100 pg/mL 2-Fluorophenol 200 pg/mL
Terphenyl-d,, 100 pg/mL 2,4,6-Tribromophenol 200 pg/ml

Base/Neutral and Acid Matrix Spiking Solution:

Prepare a spiking solution in methanol that contains the following compounds at a
concentration of 100 ug/mL for base/neutrals and 200 pg/mL for acids. Store the spiking
solutions at 4°C (+ 2°C) in Teflon-sealed containers. The solutions should be checked
frequently for stability. These solutions must be replaced after 12 months, or sooner if
comparison with quality control check samples indicates a problem.

" Base/Neutrals Acids
1,2,4-Trichlorobenzene ' Pentachlorophenol
Acenaphthene _ Phenol
.2,4-Dinitrotoluene . _ 2-Chlorophenol
Pyrene L' ' i - 4-Chloro-3-methylphenol
N-Nitroso-di-n-propylamine - 4-Nitrophenol
1,4-Dichlorobenzene
Internal standards - 1,4-Dichlorobenzene-d,, Naphthalenie-d,, Acenaphthene-d,,

Phenanthrene-d,, Chrysene-d,,, Perylene-d,,.

An internal standard solution can be prepared by dissolving 100 mg of each compound in 50
mL of methyiene chioride. It may be neécessary to use 5 to 10 percent benzene or toluene in
this solution and a few minutes of ultrasonic mixing to dissolve all the constituents.
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The resulting solution will contain each standard at a concentration of 2000 ng/ul. Store at
4°C or below when not being used. A 10 pL portion of this solution should be added 10 each

-1 mL of sample extract. ‘This will result in 40 ng of each internal standard in the 2 L
volume of extract injected into the GC/MS.

6. Calibration Standards:

Prepare calibration standards at a minimum of six concentration levels (5, 10, 20, 50, 80, and
120 pg/ml). Each calibration standard should contain cach compound of interest and each
surrogate. Nine compouads, 2,4-Dinitrophenol, 2,4,5-Trichiorophenol, 2-Nitroaniline, 3-
Nitroaniline, 4-Nitroaniline, 4-Nitrophenol, 4,6-Dinitro-2-methylphenol, and
Pentachlorophenol will require only a four-point initial calibration at 20, 50, 80, and 120 total
ng, since detection at less than 20 ng per injection is difficult. Great care must be taken to
maintain the integrity of all standard solutions. Store all standard solutions at -10°C 10 -20°C
in screw-cap amber bottles with Teflon liners. Fresh stock standards should be prepared
every six months at 2 minimum. The continuing calibration standard (50 ng) should be
prepared weekly and stored at 4°C (+ 2°C). :

7. ~ Decafluorotriphenyiphosphine (DFTPP) - prepare DETPP solution such that a 1 L injection
- will contain 50 ng of DFTPP.

7.0 PROCEDURES

Tissue samples must be homogenized before pursuing following steps. See method for tissue sample
homogenization.

7.1 Sample Preparation and Extraction
1 Open the homogenate sample container in a fume hood. Mix the sample thoroughly.
pA Weigh 10 + 0.01 g aliquote of homogenized tissue sample into a 250 mL beaker, add
120 g anhydrous Na,SO, and mix the tissue sample and Na,SO, thoroughly with a
stainiess sieel (SS) spatula. The sample should have a sandy texture at this point.
3. Determine the total percent solid by following the procedure outlined in Section 7.2. |

4, Prepare a method blank by using 120 g Na, SO, blended with 20-30 g dry ice. A
method blank must be prepared every 20 samples.

5. Prepare a matrix ﬁpikc (MS) and a matrix spike duplicate (MSD) by weighing two
additional 10 + 0.01 gr aliquots of homogenized tissue sample that was chosen for
that purpose. Add 120 g anhydrous Na,SO, to MS and MSD and mix thoroughly
with SS spatula. The MS and MSD should have a sandy texture.

6. Transfer the blank, MS and MSD, and tissue samples quantitatively to precleaned |
soxhlet thimbles for extraction. :
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Place thimbles into Soxhelet extractors;

. add 1 mL of surrogate spike solution to the Method Blank, the MS and
MSD, and all the sampies; :

. add 1 mL of BNA matrix spike solution to each of the MS and MSD
samples. '

Add 250 mL dichloromethane (DCM) and two boiling chips to each round bottom
flask extractors. '

Connect water cooled condensor and extract for 17 to 24 hours (ca. 60-90 cycles).

Allow the system to cool and filter entire sample extract into a 500 mL Erlenmeyer
flask through a #541 Watman filter paper with anhydrous Na,SO, packed into a
powder funnel Rinse the round bottom flask with three 10 mL portions of DCM.
Pass the rinsate through anhydrous Na,SO, packed funnel and combine rinsate with
sample extracts. The sample extract is ready for concentration.

Extract Concentration - The sample extract may be concentrated using one of the

following methods:
A Kuderna-Danish (K-D) Method

1. Assemble a Kuderna-Danish (K-D) apparatus by attaching a 10-mL
concentrator tube 10 a 500-mL evaporative flask.

2 Transfer the extract into a K-D concentrator flask; rinse the

Erlenmeyer flask with 60 - 100 mL of methylene chloride to

complete the quantitative transfer.

3. Add one or two clean boiling chips to the evaporative flask and
attach a three-ball Snyder column. -

4. Pre-wet the Snyder column by adding 2 - 3 mL of methylene

chloride to the top. Place the K-D apparatus on a hot water bath

(80 - 90°C) so that the concentrator tube is partially immersed in
the hot water and the entire lower rounded surface of the flask is
rathed with hot vapor.

{

S. Concentrate the extract down to less than 10 mIL. Remove the K-D-

apparatus and allow it to drain and cool for at least 10 minutes.

6. Remove the Snyder column and rinse the flask and its lower joints
into the concentrator tube with 1 - 2 mL of methylene chioride.

7. Disconnect the concentrator tube and place it on N-Evap with pre-
warmed water bath (35 °C). Evaporate the extract to final volume
of 10 mL with a gentle stream of clean, dry nitrogen.
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Take 1 mL for lipid determination by following procedures
described in Section 7.3.

Transfer the remaining 9 ml extract into a 12-ml test tube. The
extract is ready for GPC cleanup. If the GPC cleanup is not
performed immediately, the extract should be capped, protecied
from light and refrigerated at 4°C (+ 2°C).

TurboVap 1I Method - Set Up TurboVap 1I as Follows:

1.

2

Connect the gas supply

Set the Nitrogen Regulator 1o 30 PSI (NOTE: Instrument iniet
pressure MUST NOT exceed 80 PSI).

Fill the water bath as follows:

a) place concentrator tubes in 5 positions

b) pour about 1 liter deionzed (DI) water through the empty
position

) add 15 drops of Clean Bath solution

d) add more DI water until the water surface is as high as the
initial solvent level in the sample tube

e) DO NOT OPERATE THE INSTRUMENT WITHOUT
WATER IN THE WATER BATH

Install the venting hose over the exhaust port, or place the
instrument in the hood.

Turn the instrument ON.
Select the end point desire to one of the following. positions:
a) . TIME (minulsj :
i " SENSOR
c)& - SENSOR & 'I'IME
d) MANUAL
Set the WATER BATH temperature to 40°C (+ 2°C) using the
push wheel. (DO NOT OPERATE AT A TEMPERATURE

GREATER THAN 60°C UNLESS THE SENSOR HAS BEEN
REMOVED FROM THE INSTRUMENT)
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12.

13.

14.

7.2 Total Solids

SAMPLES BY GC/MS

Set the GAS PRESSURE

a) pull the gas régulator knob out

b) siowly turn the regulator knob clockwise until swirling
- action without splashing is observed

c) the pressure reading should be berween 8 to 15 PSI

d) push the knob in 10 lock in place

Place the sampie in the instrument and press START/STOP button.
When a cell raches its selected end point, the light next to its
START/STOP BUTTON blinks and the becper sounds briefly for
30 seconds.

Remove sample promptly and reconstitute to about 5 mL with
methylene chloride. '

Transfer the 5 mL extract into a 10 mL volumetric flask with a

pasteur pipet.

Rinse the lower angle portion of concentrator tube with three 1 mL
portions of methylene chioride by gently re-pipeting the 1 mL
solvent in a circular motion and add the rinsate 10 the 10 mL
volumentric flask and dlute to 10 mL.

Take 1 mL for lipid determination as described in Section 7.3.

. Transfer the remaining 9 mL extract into a 12 mL test tube. The

extract is ready for GPC cleanup. If GPC cleanup is not performed
immediately, the extract should be capped, protected from light and
refrigerated at 4°C (+ 2°C)." _

. lmmediately after extracting samples, weigh 3-5 g of the homogenate tissue sample into a
tared aluminum dish. Determine the total percent solid by drying in oven placed inside fume
hood overnight at 105° Before weighing, allow samples to cool in a desiccator.
Concentrations of indivifjual analytes will be reported relative to the dry weight of the
homogenate tissue sample. Calculate the total percent solid using the following equation:

% Total Solid = weight of dry sample (gms) x 100%

weight of sample before

ldm/losurdo/118051
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73 Lipid Determination

1 Transfer 1 mL of the 10 mL extract (Section 7.1, Step A.17 or BI12) into a
preweighed 7.8 g (2 dram) vial and evaporate 10 dryness overnight. :

2. Determine percent lipid gravimetrically.
3. Use remaining 9 mL extract for GPC cleanup.
7.4 Gel Permeation Chromatography (GPC) Extract Cleanup

GPC clean-up is required to separate the analytes from biological macromolecules (Lipids).

L Transfer S mL extract onto the GPC column usmg the Zymark.

2 Collect the fraction of extract eluting just after the lipid elution and before the sulfur
clution [as determined by injecting a GPC calibration mixture comprised of corn oil,
bis-(2-Ethylhexyl)phthalate, methaxydnor, perylene and sulfur] in a 200 mL
collecting flask.

3. Transfer the clean extract quantitatively to either a K-D or TurboVap II system and
concentrate to 1 mL final extract volume.

4, Analyze the 1 mL extract using GC/MS (see Section 7.7).
7.5 GC/MS Condition

The conditions listed below are used for standards and sample analysis.

Column Restek Rix-5 (crossbonded SE-54)
30 meter x 0.32 mm ID, 0.50 um
film thickness

Injector Temperature - 290°C

Transfer Line Temperature 290°C

* Source Temperature 240°C

Analyzer Temperature 240°C.

Temperature Program 30°C for 3 min
15°C/min to 70°C
hold for 0.2 min

. 8°C/min. 1o 295°C
: hold for 15 min
Splitless Injection : - Split time = 60 sec
* Injection Volume 2l

7.6 Tune (DFTPP)

The instrument must be tuned 10 meet the ion abundance criteria listed in Appendix D for
a 50 ng (1 pl) injection of DFTPP. This criteria must be demonstrated every 12 hours during
analysis. ' _
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7.2 Initial _Calibration

1.

-2

Add 20 pl of internal standard solution to each 1 mL aliquot of calibration

‘standards.

Inject 1 pL each of the calibration standards afier a successful DFTPP injection.

Calculate and tabulate the relative response factor (RRF) against the concentration
for each compound, including the surrogates, by using the equation lisied below.
The primary ion from the specific internal standard must be used for quantitation.

The average RRF and pcrcbnx relative standard deviation (% RSD) must also be
calculated and tabulated.

RRF = A X &

A, C
where:
A, =  Area of the characteristic ion for the compound to be measured
A, = Area of the characteristic ion for the specific internal standard from
* Appendix B.
C = - Concentration of the internal standard (ng/uL)

C = Concentration.of the compound to be measured (ng/uL)

The % RSD of the RRF for each analyte must be less than or equal to 30%. The
average RRF of each compound must not be less than 0.05.

7.8 Continuing Calibration

" A check of the initial calibration curve must be performed every 12 hours during analysis.

1.

2

ldmAosurdo/t1805]

Inject 1 pL of a 50 pg/mL standard containing internal standards.

Calculate and tabuiate the daily RRF for each compound. All daiiy RRF must be
equal to or greater than 0.05.

Caiculate the percent difference (% D) of each daily RRF compared to the average
RRF from the ipitial calibration curve. The % D for all compounds can be
calculated using ¢he equation listed below and must be less than or equal to 25%.

%D = | RRFpuy - RRF | X 100%

RRF g

Reanalyze initial calibration standards if any of the following compounds failed the
minimum RRF (0.05) requirement: n-nitroso-di-n-propylamine,
hexachlorocyclopentadiene, 2,4-dinitrophenol, and 4-nitrophenol.
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Reanalyze initial calibration standards if any of the following compounds failed the
% D requirement: phenol, 1,4-dichlorobenzene, 2-nitrophenol, 2,4-dichlorophenol,
hexachlorobutadiene, 4-chioro-3-methylphenol, 2,4,6-trichiorophenol, acenaphthene,

n-nitrosodiphenylamine, pcmachlorophcnol, fluoranthene, di-n-octylphthalate, and
benzo(a)pyrene.

7.9 Sample Analysis

Sample extracts may be analyzed only after the GC/MS sysiem has met the DFTPP, initial
calibration, and continuing calibration requirements mentioned above. The same instrument
conditions must be employed for the analysis of sampls as were used for calibration.

1.

2.

Add 10 uL of the internal standard soluuon into the method blank, the MS/MSD,
and all the sample extracts.

Inject 2 uL each of the method blank, the MS/MSD, and all the sample extracts.

If the analyst has reason to believe that diluting the final extracts will be necessary,
an undiluted run may not be required.

If analytes are detected at a level greater than the highest calibration standard,
sample extracts must be diluted so that the analyte response is within the linear
range established during calibration.

If dilutions of sample extracts are made, additional internal standards must be added
to maintain the required concentration (40 ng/uL) of each internal standard in the
extract.

7.10  Identification of Target Compounds

Target compound identification will be conducted by comparison of the sample mass

spectrum to the mass spectrum of a standard of the suspected compound. Two criteria must
be satisfied to verify the identifications:

- Jdm/losurdo/t18051

o Elution of the sample component at the GC relative retention time as the
" standard component :

©  Correspondence of the sample component and standard component mass
specira f :
t

For establishing correspondence of the GC relative retention time (RRT), the
sample component RRT must compare within + 0.06 RRT units of the RRT of the
standard component. For reference, the standard must be run on the same shift as
the sample. If coelution of interfering components prohibits accurate assignment of
the sample component RRT from the total ion chromatogram, the RRT should be
assigned by using extracied xon current profiles for ions unique 10 the component of
interest.
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For comparison of standard and sample component mass spectra, reference mass
spectra must be obtained from the S0 pyg/ml. These standard spectra may be
obtained from the run used to obtain reference RRTs. In the case of coelution of
siandard spectra component, reference spectra from the National Bureau of
Standards (NBS) Mass Spectral Library should be used to establish the presence of

compounds of interest.

The requirements for qualitative verification by comparison of mass spectra are as
follows:

a All ions present in the standard mass spectra at a relative intensity greater
than 10% (most abundant jon in the spectrum equals 100%) must be present

in the sample spectrum.

b. The relative intensities of ions specified in (a) must agree within + 20%

' berween the standard and sample spectra. (For example: for an ion with an

abundance of 50% in the standard spectra, the corresponding sample ion
abundance must be between 30 and 70 percent.)

c Ions greater than 10% in the sampie spectrum but not present in the
standard spectrum must be considered and accounted for by the analyst
making the comparison. All compounds meeting the identification criteria
must be reported with their spectra. For all compounds below the
quantitation limit, report the actual value followed by J, e.g.,, "3J". -

If a compound cannot be verified by all of the criteria in step 3, but in the technical
judgment of the mass spectral interpretation specialist, the identification is correct,
then the analyst shall report that identification and proceed with the calculation in
Section 8.0. The analyst should note in the case narrative that technical judgment

was utilized.

711 Library Search

A library search shall be executed for non-target compounds present in the method blank and

" the sample for the purpose of tentative identification. For this purpose, the 1985 release of
the National Bureau of Standards (NBS) Mass Spectral berary (or more recent release),
containing 42,261 spectra, will be used.

1
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Any nonsurrogatg organic compounds not listed in Appendix A for the combined
base/neutral/acid jfraction shall be ientatively identified via a forward search of the
NBS mass spectral library. (Substances with responses less than 10% of the nearest
internal standard are not required to be searched in this fashion.) Only after visual
comparison of sample spectra with the nearest library searches will the mass spectral
interpreiation specialist assign a tentative identification. Analyst should be careful
not to report a volatile (VOA) target compound in such practice if the VOA analysis
is also requested.
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NOTE: Computer generated library search routines must not use normalization
routines that would misrepresent the library or unknown spectra when compared to

each other.

2. Guidelines for making tentative identification:

o Relative intensities of major ions in the reference spectrum (ions gré.alcr
than 10% of the most abundant ion) should be present in the sampie
spectrum. ' :

° The relative intensities of the major ions should agree within + 20%. (For

example: for an jon with an abundance of 50% in the standard spectra, the
corresponding sampie ion abundance must be between 30 and 70 percent.)

° Molecular ions present in reférena_: spectrum should be present in sample
spectrum. " ’
° Jons present in the sample spectrum but not in the reference spectrum

should be reviewed for possible background contamination or presence of
co-cluting compounds.

° Ions present in the reference spectrum but not in the sample spectrum
should be reviewed for possible subtraction from the sample spectrum
because of background contamination or coeluting compounds.

NOTE: Data system h’brary reduction programs can somcumes create these
discrepancies.

3. If in the technical judgment of the mass spectral interpretation specialist, no valid
tentative identification can be made, the compound should be reported as unknown.
The mass spectral specialist should give additional classification of the unknown
compound, if possible (i.c., unknown phthalate, unknown hydrocarbon, unknown acid
type, unknown chlorinated compound). If probable molecular weights can be
distinguished, include them.

8.0 CALCULATIONS

8.1 Target Compound

Identified target compoul{_ds must be quantitated by the internal standard method. The
internal standard used must be the one nearest the retention time to that of a given analyte
(see Appendix C). The extracted ion current profile (EICP) area of characteristic ions of
analytes listed in Appendix B is used for quantitation.

Calcuiate the concentration in the sample using the daily relative response facior (RRF)
obtained from the continuing calibration standard as determined in Section 7.7 and the

equation listed below. If samples are analyzed under the initial calibration curve, the average
RRF must be used.

ldm/losurdo/t1805]
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Concentration  (ugks) = —(AMLDVIDR)__
' (A)RRF)(W)(V)(S)
where:
A, = Area of the characteristic ion for the compound to be measured
A, - = Area of the characteristic ion for the internal standard
L = Amount of internal standard injecied (ng)
w = Weight of soil’sediment extracted (kg)
A\ = Volume of extract injected (kL)
V, = Volume of the concentrated extract (mL)
DF = Dilution Factor .
S = Decimal percent solid

When the 1arget compound concentrations are below the quantitation limits but the spectrum

‘meets the identification criteria, report the concentration as estimated by flagging the results

with a "J".
Tentatively Identified Compounds (TICs)

An estimated concentration for tentatively identified compounds (TICs) must be calculated
by the internal standard method. The nearest internal standard free of interferences must be
used. The equation for calculating concentration is the same as in Section 8.1. Total area
counts or peak heights from the total jon chromatograms are 10 be used for both the
compound to be measured and the internal standard. An RRF of one (1) is to be assumed.

Surrogate Spike Recoveries

Calculate surrogate standard recovery on all samples, blanks, and spikes by using the equation
listed bejow.

Percent Recovery (%R) = Q X 100%
Q,
* ‘where:
Q, = Quantity determined by analysis

Q, = Quantity added to sampie

Matrix Spike Rccovcrid L‘

The percent recoveries and the relative percent difference (RPD) between the recoveries of
cach of the 11 compounds in the matrix spike samples will be calculated and reported by
using the following equauons

Matrix Splke Recovery (%) = SSR-SR X 100%
SA

Idm/losurdo/t18051
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where:

SSR = Spike sample result

SR = Sample result
SA. = Spike added
RPD = MSR - MSDR | x 100%

. (MSR + MSDR)2
where:
RPD = Relative percent difference
MSR = Matrix spike recovery
MSDR = Matrix spike duplicate recovery

The vertical bars in the formula above indicate the absolute value of the difference; hence
RPD is always expressed as a positive value.

90  QUALITY ASSURANCE/ QUALITY CONTROL

9.1

9.2

Tune (DFTPP)

Prior to initiating any data collection activities involving samples, blanks, or standards, it is
necessary 10 establish that a given GC/MS system meets the instrument tune criteria specified
in Appendix D. The purpose of this instrument check is to assure correct mass calibration,
mass resolution, and mass transmission. This is accomplished through the analysis of DFTPP.

1. The analysis of DFTPP must be performed every 12 hours during the analysis.

2. The key ions produced during the analysis of DFTPP and their respective ion
abundance criteria are given in Appendix D.

Initial Calibration for Target Compounds and Surrogates

Prior 10 the analysis of samples and required blanks, and after instrumém performance
criteria have been met, the GC/MS system must be initially calibrated at a minimum of five
concentrations 1o determine the lineariry of response utilizing target compound and surrogate
standards.

‘1. Thelevels of thcfi_nhial calibration standards for semivolatile target compounds and

surrogates are S, 10, 20, 50, 80, and 120 pg/mL. Nine compounds: 2,4-dinitrophenol,
2,4,5-trichlorobenzene, 2-nitroaniline, 3-nitroaniline, 4-nitroaniline, 4-nitrophenol,
4,6-dinitro-2-methyiphenol, and pentachlorophenol will only require a four-point
initial calibration at 20, 50, 80, and 120 pg/mL since detection at lss than 20 pg/ml.
is difficult.

ldmAosurdo/t18051
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The calibration of the GC/MS is evaluated on the basis of the magnitude and

stability of the relative response factors of each target compound and surrogate. The
minimum RRF of each compound at each concentration level in the initial
calibration across all five points must be equal to or greater than 0.05; the % RSD
must not exceed 30%.

9.3 Continuing Calibration for Target Compounds and Surrogates

Once the GC/MS system has been calibrated, the calibration must be verified each 12-hour
time period for each GC/MS system during the analysis.

1

2

The level of the continuing calibration standard for target compounds and surrogates

is 50 yg/mlL.
The standard is to be analyzed every 12 hours after an acceptable DFTPP analysis.

The continuing calibration of the GC/MS system is evaluated on the basis of the
magnitude of the relative response factors and the percent difference between the
average RRF of each compound from the initial calibration and the RRF of that
compound in the continuing calibration standard. The minimum RRF of each
compound in the continuing calibration must be greater than or equal to 0.05. The
% D must not exceed 25%.

If any of the reqmremems hsted in Item 3 are not met, a new initial calibration must

be analyzed.

9.4 Internal Standard Responses and Retention Times

The response of each of the internal standards in all calibration standards, samples, and
blanks is crucial to the provision of reliable analytical results because the quantitative
determination of semivolatile compounds by these procedures is based on the use of internal
standards added immediately prior to analysis.

1.

1dm/osurdo/t18051

The specific 'oompounds used as internal standards are given in Section 6.0,
paragraph 5. The amount of each internal standard in the injection volume (2 pL)
of the sample extract analyzed by GC/MS must be 40 ng (40ug/mL).

The area response of each internal standard from the EICP and the retention time
of the internal stapdard are evaluated for stability. The area of the interpal standard
in a sample must pot vary by more than a factor of 2 (i.e., -50% to +100%) from the
area of the same internal standard in the associated continuing calibration standard.
Likewise, the retention time of an internal standard must be within + 0.50 minutes
(30 seconds) of its retention time in the continuing calibration standard.

If samples are analy-wd under the initial c:uibrauon, the area of the 50 pg/mL
standard must be used for monitoring,



- o o~ - -

. Page 18 of 33
SEMIVOLATILES ANALYSIS OF TISSUE
- SAMPLES BY GC/MS

The area response of each internal standard in all samples, blanks and spikes must
be tabulated. If it is outside the QC limits, no action needs 10 be taken at this point.
However, all internal standards must be present to avoid the reanalysis.

9.5 Method Blank Analysis

A method blank is a weight of a clean reference matrix (pure anhydrous Na,SO,) that is
carried through the entire analytical procedure. The weight of the reference matrix must be
approximately equal to the weight of samples associated with the blank. The purpose of a
method blank is to determine the levels of contamination associated with the processing and
analysis of sampies.

1.

2

The method blank must be prepared for each batch not exceeding 20 samples.

A method blank must contin less than or equal to five times (5x) the QL of the
phthalate esters listed in Appendix A. For all other target compounds, the method
blank must contain less than or equal to the QL of any single target compound.

If a method blank exceeds the limits for contamination above, the analyst must
consider the analytical system out of control. The source of the contamination must
be investigated and appropriate corrective actions taken and documented before
further sample analysis proceeds. All samples promed with a contaminated method
blank must be re-extracted and reanalyzed.

9.6 Surrogate Recoveries

The recoveries of the six surrogates are caiculated from the analysis of each sample, blank,

matrix spike and matrix spike duplicate. The purpose of the surrogates is to evaluate the
prepamuon and analysis of samples.

1.

ldm/losurdo/t1805]

The surrogates are added to each sample, blank, matrix spike, and matrix spike
duplicate prior to extraction, at the concentrations described in Sections 6.0 and 7.1.

The recoveries of the surrogates are calculated according to the equation in Section
83. -

The recoveries must be within the quality control limits given below.

Compound ! _ % Recovery
Nitrobenzene-d; . 23-120
2-Fluorobiphenyl ' - 30-115
Terphenyld,, - ' 18 - 137
Phenol-d ' 24 -113
2-Fluorophenol 25-121
2,4,6-Tribromophenol 19-122
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If two base/neutral or two acid surrogates are out of QC limits OR if recovery of any
one base/neutral of acid surrogate is below 10%, the following actions are required:

a Check to be sure that there are no errors in calculations, surrogate
solutions, and internal standards. Also check that the quantitation ions of
internal standards and surrogates are properly integrated.

b. Reanalyze the sample if none of the above reveal a problem. If a blank does
not meet the specification, it may be reanalyzed alone.

c Do not reanalyze dilutions if surrogate recoveries are outside the limits.

d If the sample associate with the matrix spike and matrix spike duplicate does
nor meet specifications, it should be reanalyzed only if the MS/MSD
surrogate recoveries are within the limits. If the sample and associated
MS/MSD show the same pattern (i.e., outside the limits), then the sample
does nor require reanalysis and a reanalysis must not be submitted.
Document in the narrative the similarity in surrogate recoveries.

’ If the reanalysis of the saimple solves the problem, then the probiem was within the

laboratory’s control. Therefore, submit only data from the analysis with surrogate
spike recoveries within the QC limits. This shall be considered the initia/ analysis
and shall be reported as such on all data deliverables. If the reanalysis is outsldc the
analysis holdmg time, provide the data from both analyses.

If none of the steps mentioned above solves the probiem, then, except as noted
below, re-extract and reanalyze the sample. 1If the re-extraction and reanalysis of the
sample solves the problem, submit only data from the analysis with surrogate
recoveries within the QC limits. This shall be considered the inirial analysis and shall
be reported as such on all data deliverables. If the re-extraction is outside the

holding time, provide the data from both analyses.

a. If surtogate recoveries in a blank do not meet specifications even after

reanalysis, all of the samples associated with that blank must be re-extracted

- along with the blank. The blank is intended to detect contamination in
samples processed ar the same time.

b. Do not re-extract diluted samples if surrogate recoveries are outside the
limits. {
i
c Never re-extract the MSIMSD even if surrogatc recoveries are outside the
limits.
d If the sample associated with the MS/MSD does not meet specifications after

reanalysis, it should be re-extracted only if the reanalysis surrogate recoveries



b’ BWd nd A

: Page 20 of 33
SEMIVOLATILES ANALYSIS OF TISSUE
SAMPLES BY GCMS

are not within the limits and MS/MSD surrogate recoveries are within the
limits. If the sample and associated MS/MSD show the same pattern (i.c.,
outside the limits), then the sample does not require reanalysis and a
reanalysis must not be submitted. Document in the narrative the similarity
in surrogate recoveries.

If the re-extraction and reanalysis of the sample does not solve the probiem (i.e., the
surrogate recoveries are outside the QC limits for both analyses), then submit the
surrogate recovery data and sample analysis data from the initial analysis of both
sample extracts (e.g., the first analysis of both extracts of the sample). Distinguish
between the initial analysis and the analysis of the re-extracted sample on all data
deliverables.

9.7 Matrix Spike and Matrix Spike Duplicate Analysis

The purpose of spiking target compounds into two ahquots of a sample is 1o evaluate the
effects of the sample matrix on the methods used. . -

1

2
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The MS/MSD must be prepared every 10 samples pcr matrix within each project.

'I'he mixture of the spike solution speuﬁed in Secuon 6.0 must be used to result in
the concentration specxﬁed.

The recoveries of the matrix spike compounds are calculated according to the
equation in Section 8.4, The relative percent difference between the results for each
spiked analyte of the matrix spike and the matrix spike duplicate is calculated
according to the equation in Section 84.

The quality control limits for recovery and relative percent difference are given
below. These limits are only advisory at this time, and no further action is required
when the limits are exceeded.

Compound % Recovery RPD
Phenol 26 - 90 35
2-Chlorophenol 25 - 102 50
1,4-Dichlorobenzene ; 28 - 104 27
N-Nitroso-di-n-propylamine 41 - 126 38
1,2 4-Trichlorobenzene 38-107 23
4-Chloro-3-methyiphenol 26 - 103 33
Acenaphthene | ' 31-137 19
4-Nitrophenol ' 11-114 50
2,4-Dinitrotoluene ' 28 - 89 47
Pentachlorophenol - 17-109 47.
Pyrene ' B 35-142 36
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9.8 Dilution Analysis

If the concentration of any sample extract exceeds the initial calibration range, that sample
extract must be diluted and reanalyzed as described in Section 7.9, steps 4 and 5.

1 ~ Use the resuits of the original analysis to determine the approximate dilution factor
required to get the largest analyte peak within the initial calibration range.

2 The dilution factor chosen should keep the response of the largest anaiyte peak for
a target compound in the upper half of the initial calibration range of the instrument.

3. Do notr submit data for more than two analyses, i.c., the original sample and one
dilution, or, if the semivolatile screening procedure was employed, from the most
concentrated dilution analyzed and one further dilution.

DATA VALIDATION
Data validation will be performed by the Analytical Project Control Group and therefore it is not

applicable 1o this method. However, data is considered satisfactory for submission purposes when
ALL the requirements mentioned below are met.

1. All samples must be analywd under an acceptable tune, initial calibration, and continuing
calibration check at the required frequency.

2 All the QC requirements described in Section 9.0 must be met at all times.

HEALTH AND SAFETY |

When workihg with potentially hazardous materials, refer to U.S. EPA, OSHA and corporate health
and safety practices. More specifically, refer to ERT/REAC SOP #3013, REAC Laboratory Safcty

Program.
REFERENCES
Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency, Test

- Methods for Evaluating Solid Waste, Third Edition, SW-846, September 1986.

U.S. EPA Contract Laboratory Program (CLP), Statement of Work for Organic Analysis, Revision

U.S. EPA Contract Laboratory Program (CLP), Statement of Work for Organic Analysis, Document
Number OLMO01.0 (including revisions through OLMO01.8).

~ U.S. EPA Bioaccumulation Monitoring Guidance: Analytical Methods for USEPA Priority Pollutants

and 301(h) Pesticides in Tissues from Estuarine and Marine Organisms (May, 1988) Prepared by

- Tetra Tech, Inc.
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Target Compound List and Quantitation Limits®

COMPOUND QL®

_ (mg/kg)
Phenol 1.0
bis(2-Chloroethyl)ether 1.0
2-Chlorophenol 1.0
1,3-Dichjorobenzene 1.0
1,4-Dichlorobenzene 1.0
Benzyl alcohol 1.0
1,2-Dichlorobenzene 1.0
2-Methyiphenol _ 1.0
bis(2-Chloroisopropyl)ether 10
4-Methyiphenol 1.0
N-Nitroso-Di-n-propylamine 1.0
Hexachloroethane 1.0
Nitrobenzene 10
Isophorone - 1.0
2-Nitrophenol 1.0
2,4-Dimethylphenol 1.0
bis(2-Chloroethoxy)methane 1.0
2,4-Dichlorophenol 1.0
1,2,4-Trichlorobenzene 1.0
Naphthalene 1.0
4-Chloroaniline 1.0
Hexachlorobutadiene 1.0
4-Chloro-3-methylphenol 1.0
2-Methylnaphthaiene 1.0
Hexachlorocyclopentadiene 1.0
2,4,6-Trichlorophenol 1.0
2,4,5-Trichiorophenol 20
2-Chloronaphthalene 1.0
2-Nitroanaline 20
Dimethylphthalate . 1.0
Acenaphthylene t 1.0
3-Nitroanaline 20 .
Acenaphthene 1.0
2.4-Dinitrophenol 20
® On a wet-weight basis o
@ "QL denotes Quantitation Limits

Page 23 of 33
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Target Compound List and Quantitation Limits® (cont'd)

COMPOUND ' QL®
(mg/kg)

4-Nitrophenol ‘ 20
Dibenzofuran ' , 1.0
2,6-Dinitrotoluene ' 1.0
2,4-Dinitrotoluene ' 1.0
Diethylphthatate 1.0
4-Chlorophenyl-phenylether 1.0
Fluorene ' 1.0
4-Nitroanaline 20
4,6-Dinitro-2-methyiphenol 20
N-Nitrosodiphenylamine 1.0
4-Bromophenyl-phenylether 1.0
Hexachlorobenzene 1.0
Pentachlorophenol 20
Phenanthrene 1.0
Anthracene : _ 1.0
Carbazole 10
Di-n-butylphthalate 1.0
Fluoranthene 1.0
. Pyrene 10
Butylbenzylphthalate 1.0
3,3'-Dichlorobenzidine 135
Benzo(a)anthracene 10
Bis(2-Ethylhexyl)phthalate 1.0
Chrysene 1.0
Di-n-octylphthalate : ] 1.0
Benzo(b)fluoranthene 1.0
Benzo(k)fluoranthene - 1.0
Benzo(a)pyrene 1.0
indeno(1,2,3-cd)pyrene 1.0
Dibenzo(ah)anthracene 10

Benzo(g.h.i)peryl¢ne _ 10

™ On a wet-weight basis
@ QL denotes Quantitation Limits
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Characieristic lons for Target Compounds and Snn'ogats

Primaxylon.

Parameter Secondary lon(s)
1,4-Dichlorobenzene-d, (ISTD)® 152 115
Phenol 94 "~ 65, 66
bis(2-Chloroethyl)ether 93 63,95
2-Chlorophenol 128 64, 130
13-Dichlorobenzene 146 - 148,113
1,4-Dichlorobenzene 146 148, 113
1,2-Dichiorobenzene 146 148, 113
2-Methylphenol -108 107
Benzy! alcohol 79 71, 108
bis(2-Chloroisopropyl)ether 45 39, 121
4-Methyiphenol 108 107
N-Nitroso-di-n-propylamine 70 42, 101, 130
Hexachloroethane 117 201, 199
Naphthalene-d, (ISTD) 136 68
Nitrobenzene m 123, 65
Isophorone 8 95, 138
2-Nitrophenol 139 65, 109
2,4-Dimethylphenol 107 121, 122 -
bis(2-Chloroethoxy)methane 93 95,123
2,4-Dichlorophenol 162 164, 98
1,2 4-Trichlorobenzene 180 - 182, 145 :
Naphthalene 128 129, 127

~ 4.Chloroaniline 127 129
Hexachiorobutadiene 225 223, 227
4-Chloro-3-methylphenol 107 - 144, 142
2-Methylnaphthalene - 142 141
Acenaphthene-d,, (ISTD) 164 - 160, 162
Hexachlorocyclopentadiene 237 235, 272,
2,4,6-Trichlorophenol 196 198, 200
2,4,5-Trichlorophenol 196 198,200
2-Chloronaphthalene 162 164, 127
2-Nitroanaline 65 - 92,138
Dimethyiphthalate 163 194, 164
Acenaphthylene !,i 152 151, 153
3-Nitroanaline ' ’ 138 108, 92
Acenaphthene 153 152, 154
2,4-Dinitrophenol 184 63, 154

m ISTD denotes Internal Standard
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(continued)

Parameter ~ Primary lon Secondary Ion(s)
4-Nitrophenol 109 139, 65
Dibenzofuran 168 139

. 2,4-Dinitrotoluene 165 63, 182
2,6-Dinitrotoluene 165 89, 121
Diethylphthalate 149 177, 150
4-Chiorophenyl-phenylether 204 206, 141
Fluorene 166 165, 167
4-Nitroanaline 138 - 92, 108
Phenanthrene-d,, (1STD) 188 94, 80
4,6-Dinitro-2-methylphenol 198 182,77
N-Nitrosodiphenylamine 169 168, 167
4-Bromophenyl-phenylether 248 250, 141
Hexachlorobenzene 284 142, 249
Pentachlorophenol 266 264, 268
Phenanthrene 178 179, 176
Anthracene 178 179, 176
Carbazole 167 166, 139
Di-n-butyiphthalate 149 150, 104
Fluoranthene 202 101, 100
Chrysene-d,, (ISTD) 240 120, 236
Pyrene 202 101, 100
Butylbenzylphthalate 149 91, 206
3,3'-Dichlorobenzidine 252 254, 126
Benzo(a)anthracene 228 - 229, 226
Bis(2-Ethylhexyl)phthalate 149 167, 279
Chrysene - 228 226, 229 .
Perylene-d,, (ISTD) 264 260, 265
Di-n-octylphthalate 149 -
Benzo(b)fluoranthene 252 253, 125
Benzo(k)fluoranthene 252 253, 125
Benzo(a)pyrene 252 253, 125
Indeno(1,2,3-cd)pyrene {;‘ 276 138, 227
Dibenzo(a,h)anthracene : : 278 139, 279
Benzo(g,h,i)perylene 276 138,277
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(continued)
Parameter anary lon Secondary lon(s)
SURROGATES
Phenol-d, 99 42, 71
2-Fluorophenol 112 64
2,4,6-Tribromophenol 330 332, 141
Nitrobenzene-d; 7] 128, 54
2-Fluorobiphenyl 172 171
Terphenyl-d,, 244 - 122, 212

ldm/losurdo/llSOSI



ldm/osurdo/t18051

SEMIVOLATILES ANALYSIS OF TISSUE
SAMPLES BY GC/Ms

APPENDIX C -

Internal Standards with Corresponding Target Compounds
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Internal Standards with Corresponding Target Compounds
and Surrogates Assigned for Quantitation

—
1,4-Dichorobenzene-d,  Naphthalene-d, Acenaphthene-d,, Phenanthrene-d,, Chrysene-d;; Perylene-d,,
Phenol Nitrobenzens Hexachlorocyclo- 4,6-0initro-2- Butylbenzylphthalete 0i-n-octylphthalate
bis(2-Chloroethyl) {sophorone ™~ pentadiene methy(phenol 3,3'-Dichliorobenzidine Benzo(b)fluoranthene
ether 2-Nitrophenol 2,4,6-Trichlorophenol W-nitrosodiphenylemine B8enzo(a)enthracene 8enzo(k)fluorenthene
2-Chlorophenol 2,4-Dimethylphenot 2,4,5-Trichlorophenol 4-8romophenyl phenyl bis(2-Ethylhexyl) Benzo(s)pyrene
1,3-Dichlorobenzene bis(2-Chloroethoxy) 2-Chloronsphthalene ether phthalate Indeno(1,2,3-cd)
1,4-Dichlorobenzene methane 2-Nitroanaline Hexachlorobenzene Chrysene pyrene
1,2-Dichlorobenzene 2,4-Dichlorophenol Dimethyl Phthalate Pentachlorophenol Terphenyl-dyy (surr) Dibenz(a,h)enthracene
2-Hethylphenol 1,2,4-Trichlorobenzene  Acenaphthylene Phenarithrene ' Senzo(g,h, 1)perylens
senzyl alcohol Naphthalene 3-Nitroaniline Carbezole
bis(2-Chloro- 4-Chlorosniiine Acensphthene Anthracene
isopropyl )ether Hexachtorobutadiene 2,4-0ini trophenol 01-n-butylphthslate
&-Nethylphenol &4-Chloro-3- 4-Nitrophenol Fluorenthene
N-Nitroso-Di-n- methylphenot Dibenzofuren Pyrene

propylsmine
Hexachtoroethsne
2-Fluorophenol (surr)
Phenol-dg (surr)

2-Methylnaphthalene
Nitobenzene-ds (surr)

2,4-Dinftrotoluene
2,6-Dinitrotoluene
Diethyl phthalate
&-Chlorophenyl phenyl
ether
Fluorene
&-Nitroanitiine
2-Fluorobiphenyl
(surr)
2,4,6-Tribromophenol

surr =

surrogate compound

(surr)

© SW/OD AH STIONVS
FNSSLL 4O SISATYNV STILLVIOAINES
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. APPENDIX D
Ion Abundance Criteria for Tune (DFTPP)
Method T1805L
October 1992
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51
68
69
70
127
197
198
199
275
365
441
442
443
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lon Abundance Criteria for Tune (DFTPP)

Ion Abundance Criteria

30.0 - 80.0 percent of mass 198

Less than 2.0 percent of mass 69
Present

Less than 2.0 percent of mass 69

25.0 - 75.0 percent of mass 198

Less than 1.0 percent of mass 198
Base peak, 100 percent relative abundance (see note)
5.0 - 9.0 percent of mass 158

10.0 - 30.0 percent of mass 198
Greater than 0.75 percent of mass 158
Present but less than mass 443

40.0 - 110.0 percent of mass 198

15.0 - 24.0 percent of mass 442

NOTE: All ion abundances MUST be normalized to m/z 198, the nominal base peak, even
though the ion abundances of m/z 442 may be up to 110 percent that of m/z 198.
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MICROWAVE DIGESTION AND METAL ANALYSIS
- OF TISSUE SAMPLES

1.0 INTRODUCTION

Microwave digestion is the proposed preparation method 10 be used in place of hot plate digestion
for meta! anajysis in tissue samples.

2.0 PROCEDURE

Tissue samples must be homogenized before pursuing the ensuing steps. Then the tissue homogenate
samples are prepared as follows:

Weigh 0.5 #+ 0.001 gram tissue homogenate sample into 2 pre-Cleaned microwave Teflon
digestion vessel and add 5 mL concentrated nitric acid (HNO,).
Transfer the digestion vessel onto a hot plate and slowly evaporate the HNO, until nearly dry.

" at 60°C.

Remove the digestion vessel from the hot plate, let it cool to room temperature and add an
additional 5 mL of concentrated HNO,.

Seal the digestion vessel with Teflon cap and place it on the carousel in the microwave oven.
The carousel can hold up to 12 Teflon digestion vessels (sampies).

The microwave digestion is carried out in three stages as follows:

- STAGE % POWER TIME (min)
| 1 100 15
2 50 ' 35

3 -3 6.5

When the third stage is completed, remove the digestion vessels from the microwave oven and
let them cool to room temperature.

Then quantitatively transfer the contents of the digestion vessel into 50 mL or 100 mL
volumetric flasks and dilute to mark (50 mL or 100 mL) with deionized water. (NOTE: If

necessary, suspended particles should be removed by passing the sample solution through a
fine filter paper).

The sample is now ready for metal analysis by atomic absorption (AA) spectroscopy.

3.0 ANALYSIS

The analytical procedure for metal analysis are described in SOP #1818 ('Detcmunauon of Metals
by Atomic Absorption (AA( Mctths ). ’
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SCOPE AND APPLICATION

This Analytical Procedure is appha.'lble to the determination of organochlorinated pesticides and
polychiorinated biphenyis (PCBs) in tissuc matrices, using a gas chromatograph (GC) eiectron mpturc
detector (ECD) method. The eompomds of interest can be found in Appendix A

METHOD SUMMARY

Ten-gram aliquots of a tissuc homogenate sample are dried with anhydrous sodium sulfate and
Soxhelet extracied with methylene chloride soivent. The methylene chloride extract is cleanup by Gel
Permeation Chromatography (GPC); solvent exchanged 1o hexane and then concentrated to 1-ml final
extract volume. The extracts are analyzed using GC/ECD. A second column is always used for
confirmation whether pesticide/PCBs are tentatively identified or not. '

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

31 Sample Storage

Samples must be protected from light and kept frozen in a freezer from the time of receipt
" until extraction and analysis.

Samples must be stored in an atmosphere free of all potential conthminants
Before and after analysis, extracts and unused samples must be protected from light and
refrigerated at 4°C (+2°C) and -20°C, respsectively, for the periods specified by the Task
Leader and/or Work Assignment Manager.
Sampies, sample extracts, and stai:dards_mmt be stored separately.

32 Holding Times

Extraction of tissue homogenate samples should be completed within fourteen (14) days of
sampling. :

- Extracts of tissue homogenate samples must be analyzed within 40 days of sample extraction.
INTERFERENCES AND POTENTIAL PROBLEMS
Solvents, reagents, glassware, and other sample processing hardware may yield artifacts and/or

interferences to sample analysis. |, Au these materials must be free from interferences under the

conditions of the analysis by ing method blanks. Specific selecuon of reagents and purification
of solvents by distillation in all-glass sysiems may be required.

lnterfcrcnm coextracted from the samples will vary considerably from source to source. If analysis
of an extracted sample is prevemed due to interferences, further cieanup of the sample extract may

benec:ssary
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Phthalate esters contaminate many types of products commonly found in the laboratory. Plastics, in
particular, must be avoided because phthalates are commonly used as plasticizers and are easily
extracted from plastic materials, Serious phthalate contamination may result at any time if consistent
quality control is not practiced.

Soap residue on glassware may cause degradation of certain analytes. Specifically, aldrin, heptachlor,
and most organophosphorous pesticides will degrade in this situation. This problem is especially
pronounced with glassware that may be difficult to rinse. These items should be hand-rinsed very
carefully to avoid this problem.

5.0 EQUIPMENT/APPARATUS

The following equipmcnUappaﬁtm is required: DR AFT

Spatula, stainless steel or Teflon
Balance capable of weighing 100 g to the nearest 0.01 g

Vials and caps, 2-mL for GC autosampler |

- 250-mL Erlcximcyer Flasks

Balance - analytical, capable of accurately weighing + 0.0001 g

Disposable pasteur pipettes (1-mL) and Pyrex glass wool prerinsed with hexane
Test wube rack - |

Drying oven

b&icator

Beakers, ZSO-mL.

50-mL test tubes

Filter paper, Whatman No. 541 or equivalent

_ Soxhelet Extractor System

Kuderna-Danish (K-D) ap;&nms consisting of 2 10-mL graduated concentrator tube, S00-mL
evaporative flask, and three-ball macro Snyder column.

Zymark Gel Permeation Chromatography (GPC) System

ldm/losurdo/t18091 - -
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Zymark TurboVap II System

TurboVap concentrator wbs

~ Pasteur pipets

Granular silicon carbide boiling chips - approximately 10/40 mesh. Heat to 400°C for 30
minutes or Soxhlet extract with methylene chloride.

Water bath - heated, with concentric ring cover, apable of being temperature controlled
(£2°C). The bath should be used in a hood.

Nitrogen evaporation device equipped with a water bath that can be maintained at 35-40°C.
The N-Evap by Organomation Associations, Inc., South Berhn. MA (or equivalent) is
suitable.

Chromatography column for florisil; 300 mm long and 11 mm ID glass column plugged with
a small piece of Pyrex glass wool in the tip. Pyrex glass wool must be prerinsed with
methylene chloride 1o ensure its cleanliness.

Gas chrométograph An analytical system complete with gas chromatograph and all required
accessories including syringes, analytical columns, gases, an electron capture detector, and
strip-chart recorder with recording integrator. A data system is required for measuring peak
areas or peak heights and recording retention times. Analytical columns are:

RTx - 1;101 column - 30 m x 0.53 mm ID - 0.5 um film thickness or equivalent.

DB-608 column - 30 m x 0.53 mm ID - 0.83 um film thickness or equivalent.

REAGENTS

Sodium Sulfate - anhydrous granular reagent grade, heated at 400°C for four hours, cooled
in a dessicator, and stored in a glass bottle.

Methylene chloride (pesticide residue analysis grade or equivalent)

Hexane (pesticide residue analysis grade or ecjuivalem)
Methaﬂol (psticide residue analysis grade or eﬁuival_em)
Acetone (pesticide residud;analysis grade or equivalent)
Ethyl ether (pesticide residue analjsis grade or equivalent)

2-Propanol (pesticide residue analysis grade or equivalent)
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Page 5 of 34 ’



LKA

. Page 6 of 34
PESTICIDES/PCBS ANALYSIS OF
TISSUE SAMPLES BY GC/ECD
8. Florisil (pesticide residue grade; 60/100 mesh)
9.  Tetrabutylammonium (TBA) - sulfite reagent:

Dissolve 339 g tetrabutylammonium hydrogen sulfate in 100 mL reagent water. To remove

impurities, extract this solution three times with 20-mlL portions of hexane. Discard the

hexane extracts, and add 25 g sodium sulfite 1o the water solution. Store the resulting

solution, which is saturated with sodium sulfite, in an amber bottle with a Teflon-lined screw-
- cap. This solution can be stored at room temperature for at least.-one month.

10. Stock Standard Solution:

All compounds of interest must be prepared in acetone and stored in Teflon-sealed containers

- at 4°C. The solution should be checked frequently for stability. These solutions must be
replaced after six months, or sooner if comparison with quality control check sample indicates
a problem.

11 Pesticide/PCB Surrogate Spiking Solution:

The compounds specified are decachiorobiphenyl (DCBP) and 2,4,5,6-tetrachloro-meta-xylene
(TCMX). Prepare a solution at a concentration of 2 ug/mL in acetone. Store the spiking
solutions at 4°C (+2°C) in Teflon-sealed containers. The solutions should be checked
monthly for stability. These solutions must be replaced after six months, or sooner if
comparison with quaiity control check samples indicates that the concentration has changed.

12. Pesticide/PCB Matrix Spiking Solution:

Prepare a spiking solution in acetone that contains the pesticides in the concentrations
specified below. For PCB only analysis, prepare Aroclor 1260 (Ar 1260) spike solution in
iso-octane at a concentration of 10 ug/ml.. Store the spiking solutions at 4°C (+2°C) in
Teflon-sealed containers. The solutions should be checked monthly for stability. These
solutions must be replaced after six months, or sooner, if comparison with quality control
check indicates that the concentration of the standard has changed.

- Pesticide ug/mlL
gamma-BHC 20
Heptachlor 20
Aldrin o 20
Dieldrin : L,. 20
Endrin 20
4,4’-DDT : - 20

{dm/losurdo/t 18091 -
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13. Pesticide Calibration Standard Solution:

Prepare pesticide calibration standards containing surrogate compounds at 8 minimum of five ‘
concentration levels: 20 ppb, SO ppb, 100 ppb, 200 ppb, and S00 ppbd, for each parameter of .
interest by adding volumes of one or more stock standards to a volumetric flask and diluting

to volume with hexane. Each standard mixture must contain all compounds listed in {

Appendix A
14. Toxaphene and PCB Calibration Standards:

Prepare toxaphene standards at the following concentrations: 100 ppb, 250 ppb, 500 ppb. 1
ppm, and 2 ppm. Prepare PCB calibration standards at a minimum of five concentration
levels, 100 ppb, 250 ppb, S00 ppb, 1 ppm, and 2 ppm. The Ar 1221 standards should be at }
200 ppb, 500 ppb, 1 ppm, 2 ppm, and 5 ppm. All the toxaphene and PCB standards must |
also contain surrogate compounds at a concentration of 100 ppb.

15.  Resolution Check Mixture ' - ) )

Prepare the mixture of pesticides in hexane or iso-octane at the concentrations listed below. :
The mixture must be prepared every six months, or sooner if the solution has degraded or l

concentrated.

* gamma-Chlordane 20 ng/ml. - ' 3
» Endosulfan I ' 20 ng/mL p
e p.p-DDE 40 ng/mL e

* Dieldrin 40 ng/mL .
» Endosulfan sulfate 40 ng/ml. /
¢ Endrin ketone 40 ng/mL

* Methoxychior - 200 ng/mL _

* Tetrachloro-m-xyiene 40 ng/mL |
* Decachlorobiphenyl 40 ng/mL - _ J

16. Performance Evaluation Mixture (PEM) o o ,{

Prepare the PEM in hexane or iso-octane at the concentration levels listed below. The PEM
~ must be prepared weekly, or more often if the solution has degraded or concentrated.

e gamma-BHC ' 20 ng/mL ‘
 alpha-BHC 20 ng/mL :
* 44'-DDT o 200 ng/mL ‘
« beta-BHC f 20 ng/mL - | 5
¢ Endrin 100 ng/mL. :
» Methoxychlor : 500 ng/mL. [
.« Tetrachloro-m-xylene . 40 ng/ml. . ' )
* Decachlorobiphenyl 40 ng/mL _ : '
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7.0 PROCEDURE

7.1 Sample Preparation and Extraction
1. Open the homogenate sample container in a fume hood. Mix the sample thoroughly.

2 Weigh 10 + 0.01 g aliquot of homogenized tissue sampie into 8 250 mL beaker, add
120 g anhydrous Na,SO, and mix the tissue sample and Na,SO, thoroughly with a
‘stainless steel (SS) spatula. The sample should have a sandy texture at this point.

3.  Determine the total percent solid by following the procedure outlined in Section 7.2.

4 Prepare a method blank by using 120 g Na,SO, blended with 20-30g dry ice. A
method blank must be prepared every 20 samples.

5. Prepare a matrix spike (MS) and a matrix spike duplicate (MSD) by weighing two
additional 10 + 0.01 g aliquots of homogenized tissue sample that was chosen for
that purpose. Add 120 g anhydrous Na,SO, to MS and MSD and mix thoroughly
with SS spatula.. The MS and MSD should have a sandy texture. The MS/MSD must
be prepared every 10 samples. :

6. Transfer the blank, MS and MSD, and tissue samples quantitatively to precieaned
Soxhelet thimbles for extraction. (Note: one MS/MSD must be analyzed with every
ten samples).

7. Place thimbls into Soxhelet extractors;

. add 0.2 mL of surrogate spike solution to the Method Blank, thc MS and
MSD, and all the samples;

. add 0.2 mL of pesticide matrix spike solution to each of the MS and MSD
. samples. -

8. Add 50 mL methylene chioride and two boiling chips 1o each round bottom flask

€Xtractors.
9. Connect water mﬁled condensor and extract for 17 to 24 hours .(ca. 60-90 cycles).
10. Allow the system to cool and filter entire sainplc extract into a 500 mL Erlenmeyér

, flask through a #541 Watman filter paper with anhydrous Na,SO, packed into a
powder funnel. Rinse the round bottom flask with three 10 mL portions of
methylene chloride. Pass the rinsate through anhydrous Na,SO, packed funnel and
combine rinsate with sampie extracts. The sample extract is ready for concentration.

Jdm/losurdo/18091
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Extract Concentration - The sainple extract may be concentrated using one of the
following methods:

A Kuderna-Danish (K-D) Method

1

Asscmble a Kuderna-Danish (I(QD) apparatus by attaching a 10-mL
concentrator tube to a 500-mL evaporative flask.

Transfer the extract into @ K-D concentrator flask; rinse the
Erlenmeyer flask with 60 - 100 ml. of mcthylcnc chloride to
complete the quantitative transfer.

Add one or wwo clean boiling chips to the evaporative flask and
attach a three-ball Snyder column.

Pre-wet the Snyder column by adding 2 - 3 mL of methyiene
chloride to the top. Place the K-D apparatus on a hot water bath

(80 - 90°C) s0 that the concentrator tube is partially immersed in -

the hot water and the entire lower rounded surface of the flask is
bathed with hot vapor.

Concentrate the extract down 10 less than 10 mL. Remove the K-D
apparatus and allow it to drain and cool for at least 10 minutes.

Remove the Snyder column and rinse the flask and its lower joints
into the concentrator tube with 1 - 2 mL of methylene chloride.

Evaporate the extract to final volume of 10 mL with a gentle stream
of clean, dry nitrogen.

Take 1 mL for lipid determination as described in Section 7.3.

Transfer the remaining 9mL extract into a 12-mL test tube. The
extract is ready for GPC cleanup. If the GPC cleapup is not
performed immediately, the extract should be capped, protected
from light and refngcmed at 4°C (+ 2°C).

B. TurboVap IT Method - Set Up TurboVap II as Follows:

1.

2

nnet:t the gas supply

i : '
Set the Nitrogen Regulator to 30 PSI (NOTE: Instrument inlet
pressure MUST NOT exceed 80 PSI).

Fill the water bath as follows:

a) place concentrator tubes in 5 positions

— .
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b) pour about 1 liter deionzed (DI) water through the empty
position

c) add 15 drops of Clean Bath solution

d) add more DI water until the water surface is as high as the
initial solvent level in the sample tube

e) DO NOT OPERATE THE INSTRUMENT WITHOUT
WATER IN THE WATER BATH

4. | Install the venting hose over: the ahauSt pori, or placc the
instrument in the hood.

S. Tum the instrument ON.

6 Select the end point desire to one of the following positions:

a) TIME (minutes)
b) SENSOR
c)  SENSOR & TIME
d) MANUAL
7. Set the WATER BATH temperature to 40°C (+ 2°C) using the
' push wheel. (DO NOT OPERATE AT A TEMPERATURE
GREATER THAN 60°C UNLESS THE SENSOR HAS BEEN
REMOVED FROM THE INSTRUMENT.)
8 _  Set the GAS PRESSURE
a) pull the gas regulator knob out

b) slowly turn the regulator knob clockwise until swirling
action without splashing is observed

c) the pressure reading should be betwécn 81t 15 PSI
push the knob in to lock in place
9 li\acc the sample in the instrument and press START/STOP button.
When a cell raches its selected end point, the light next to its

START/STOP BUTTON blinks and the becper sounds briefly for
30 seconds.

ldm/osurdo/t18091 - . . -
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10. Remove sample promptly and reconstitute 10 about S mL with
methylene chloride.

11. Transfer the 5 mL extract into a 10 mL volumetric flask with a !
pasteur pipet.

12. Rinse the lower angle portion of concentrator tube with three I mL - ‘
portions of methylene chloride by gently re-pipeting the 1 mL
solvent in & circular motion and add the rinsate to the 10 mL
volumentric flask and diute to 10 mL. j

13. Take 1 mL for lipid determination as described in Section 7.3.

14, Transfer the remaining 9 mL extract into @ 12 mL test tube. The
extract is ready for GPC cleanup. If GPC cleanup is not performed
immediately, the extract should be capped, protected from light and ,
refrigerated at 4°C (+ 2°C). \

72 Total Solids |
|

Immediately after extracting samples, weigh 3-S5 g of the homogenate tissue sample into a
tared aluminum dish. Determine the total percent solid by drying in oven placed inside fume
hood overnight at 105°C. Before weighing, aliow them to cool in a dessicator.
Concentrations of individual analytes will be reported relative to the dry weight of the
homogenate tissue sample. Calculate the total percent solid using the following equation:

% Total Solid = weijght of dry sampie (gms) x 100% f

weight of sampie before

arying (gms) |

7.3  Lipid Determination | - ,{
1 Tmnst:er 1 mL of the 10 ml.. extract (Section 7.1, Step ll.A.? or 11.B.14).imo a -}
preweighed 7.8 g (2 dram) vial and evaporate to dryness overnight. }

"2 Determine percent lipid gravimetrically. .i

3. Use remaining 9 mL extract for GPC cleanup. | |

7.4 Gel Permeation Chromatography (GPC) Extract Cleanup

GPC clean-up is required to scparate the analytes from biological macromolecules (Lipids).

L Transfer 5 mL extract onto the GPC column using the Zymark )

ldm/losurdo/t1809]
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2 Collect the fraction of extract eluting just after the lipid elution and before the sulfur

elution [as determined by injecting 8 GPC calibration mixture comprised of corn oil,

bis-(2-ethylhexyl)phthalate, methoxyduor, perylene, and sulfur] in a 200 mL
collecting flask.

3. - Transfer the clean extract quantitatively to either a K-D or ’I‘urboVap 11 system,
_ solvent exchange with hexane and concentrate to 1 mlL final extract volumc (see
Section 7.1, Step 11, AorB) -

4 If florisil column cleanup or sulfur removal is necessary, proceed to Sections 7.5 or
7.6. Otherwise the extract is ready for GC/ECD analysis (Section 7.7).

7.5 Florisil Column Cleanup-

1. Bake florisil for three to four hours in an oven at 400°C temperature. - Allow it to
cool to room temperature in dessicator.

2 Insert glass wool at the tip of chromatography column.

3. Rinse the column with ethyl ether and then with hexane to clean glassware from
contamination. _
4. Fill 2/3 of the column with baked florisil. Tap the column to settie the florisil. Add

sodium sulfate on top of the Florisil until it is 1 cm deep.

S. Rinse the florisil column with ethyl ether followed by hexane. When the last added
hexane is just above sodium sulfate, begin 10 collect eluent into a 50-mL test tube.

6. Add sample extract 10 the top of sodium sulfate using a disposable pipette. Rinse
-the extract container with 10 mL of hexane/ethyl ether mixture (1:1) and transfer it
into the column. Collect the eluent; add another 40 ml of hexane/ethyl ether
mixture to the column and keep collecting the eluent in the 50-mL test tube.
Caution: Do not allow the column to go dry during the addition and elution of the
sample extract.

1. Place the 50-mL test tube into N-Evap with warm water bath (35°C) and evaporate
the soivent 10 1 mL using gentie stream of clean, dry nitrogen.

7.6 Tcuabutylammohium (TBA) - Sulfite Cleanup (if needed after GPC & Florisil cleanup)

The solubility of sulfur in ’mrious solvent is very similar to the organochlorinated pesticides;
therefore, the sulfur interference follows along with the pesticides through the normal
extraction techniques. If the gas chromatograph is operated at the normal conditions for
pesticide analysis, the sulfur interference can completely mask the region from the solvent

- peak through aldrin, a target compound. Teu'abutylammomum - sulfite is used 10 remove
the sulfur interference. - :

ldm/losurdo/t1809] o : —
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'IhnsfcrthelmLmadscm\edeemon74 su:p3 to 8 50-mL clear glass
bottle or vial with a Teflon-sealed screw cap.

Add 1.0 mL. TBA-sulfitc reagent and 2 mL 2-propanol; cap the bottle and shake for
at least one minute. If the sampie is colorless or if the initial color is unchanged,
and if clear crystals (precipitated sodium sulfite) are observed, sufficient sodium
sulfite is present. If the precipitated sodium sulfite disappears, add more TBA -
sulfite reagent until a solid residue remains after repeated shaking.

Add 5 ml distilled water and shake for at least one minute. Allow the sampie to
stand for 5-10 minutes. Transfer the bexane layer (top) to a8 S0-mL test tube; add
1 or 2 mL of hexane and use the N-Evap to concentrate the extract to 1.0 mL. The

.extract is novymdyforanﬂysis by GC/ECD.

77  GC/ECD Conditions

Sampic analyses are performed 'conmmently with the use of a Hewlett Packard (HP) 5890A
. or Hewlett Packard 5890 Series II GC equipped with dual injector, column, and electron
capture detector capabilities.

The GC conditions used for the pesticides/PCBs analysis are listed below:

Injector Temperature - 250°C
Oven Temperature Program 150°C hold for 1 min.
: 6.5°C/min to 260°C, hold for 22.08 min
Detector Temperature . = 320°C
Carrier Gas - : Helium
Make-up Gas Argon/Methane
Column Flow Rate DB-608 3.2 mL/min; Rx-1701 2.8 mL/min
Head Pressure DB-608 3.3 psi; Rx-1701 4 psi
30 second Purge Delay :
Data System HP Chem Station

7.8 Rctehtion Time Window Determination

1.

. Jdm/losurdo/11809]

Make three injections of all single component standard mixtures and multi-response
products (i.e., PCBs and toxaphene) throughout the course of a 72-hour period.
Serial injections over less than a 72-hour period result in retention time windows
that are too tight.

Calculate the standard deviation of the three absolute retention times for each single
component standard. For multi-response products, choose five major peaks from the
chromatogram and calculate the standard deviation of the three retention times for
each peak. The peaks chosen should be fairly immune to losses due to degradation
and weathering in samples.

Page 13 of 34 f
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3. Plus or minus three times the standard deviation of the absolute retention times for
cach standard will be used to define the retention time window; however, the
experience of the analyst should weigh heavily in the interpretation of
chromatograms. For multi-response products (i.c., PCBs and toxaphene), the analyst
can use the retention time window, but should rely primarily on patiern recognition.

4 In those cases where the standard deviation for a particular standard is zero, the
analyst must substitute the standard deviation of a close cluting, similar compound
10 develop a valid retention time window.

5. Thc.analyst must calculate the standard deviation of the retention times for each
standard on each GC column and whenever a new GC column is installed. The data
must be retained in the laboratory.

7.9 Standards and Samples Analysis
The analytical sequences listed in Appendix B must be followed.
79.1  Pesticide/PCB Analysis

For PCB-only or tozaphcne-only analysis see Section 7.9.2. For toxaphcne or PCB
quantitation analysis, see Section 7.9.3.

1 Inject 2 pL of the Resolution Check Standard, and calculate the percent
resofution between peaks.

% Resolution = the depth of the valicy between the peaks x 100%
’ the peak height of the smaller pcak bemg
resotved
The % resolution must be > 60% to continue the analysis.

2 Inject 2 wL of the PEM and calculate the percent breakdown (%BD) of 4,4"-
DDT and endrin by using the following equations:

. 44-DDT %BD =  amount found in ng (DDD + DDE)  x 100%
amount in ng of 4,4’-DDT injected

amount found in ng
endrin %BD = {endrin aldehyde + endrin ketonc) x 100%
T amount in ng of endrin '

combined %BD =. 4,4'-DDT %BD + endrin %BD

idm/losurdo/t18091 o o - T
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The %BD of 4,4’-DDT must not exceed 20%.
The %BD of endrin must not exceed 20%.
The combined %BD must not exceed 30%.

Should either requirement not be met, corrective actions must be taken
before further analysis can be continued.

NOTE: Since the response factors of all analytes are not available at this

point, the amount found and the amount injected in the equation
can be substituted by peak area or peak height. The percent
breakdown must be recalculated by using the above mentioned
equation after the average response factors are calculated by the
five-point calibration. - :

Inject 2 uL of each of the single component calibration standards (five-
point); tabulate peak height or peak area against the standard concentration.
Calculate and tabulate the response factor (RF) of each compound at each
standard conceatration. The average RF and percent relative standard
deviation (%RSD) must also be caiculated.

or Pﬁk eight of the Ana
Mass injected (ng)

The %RSD of the RF for each analyte must be less than or equal to 20%,
except as noted below. The % RSD for the two surrogates must be less

than or equal to 30%. Up to two analytes (but not surrogates) per column
may exceed the 20% RSD limit, but those analytes must have a %RSD of
less than or equal 10 30%.

Caiculate the retention time (RT) windows for each analyte by using the
following equation:

RT window = RT from the first calibration standard +3® x SD®

M from step 3 in this section
@ SD denotes standard deviation; see Section 7.8, step 2

All compounds (including surrogates) in the standards and in the sample
extracts must elute within the specified RT windows.

Inject 2 u.k. of 500 ppb toxaphene standard; choose five dominant p&ks 10
calculate the RT windows.

|

T
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6. Inject 2 pL each of 500 ppb Ar 1016, Ar 1232, Ar 1248, Ar 1254, and Ar
1260 standards and 1 ppm Ar 1221 standard for the finger prints. Choose
five dominant peaks from each Aroclor to calculate the RT windows.

7. Inject 2 uL of PEM; calculate the %BDs for 4,4-DDT and endrin. Also
calculate the combined %BD. The requirements specified in step 2 must be
met In addition, calculate the percent difference (%D) of each compound
in the mixture by using the following equation:

=1C-C.l x 100%
Coce

C.e = nominal concentration of each analyte
Cac = calculated concentration from the analysis of the standard

The %D must be less than or equal to 25% for all compounds in the
mixture. Tabulate the results.

NOTE: This PEM injection starts the 12-hour clock.

8. Inject 2 uL each of a group of sample extracts. Itisa good practice to inject
the method blank first to monitor the possible lab contamination. All
sample extracts must be injected within 12 hours of the injection of PEM
(step 7). ‘

9. At the end of the 12-hour period, inject 2 uL of 100 ppb pesticide standards
as another calibration verification (continuing calibration check). Calculate
and tabulate the %D for all compounds. All eompounds must have a %D
less than or equal to 25%.

10. Inject 2 uL each of another group of sample extracts. They must be injected
within 12 hours of the injection of the 100 ppb pesticide standard described
in step 9.

11 Repeat steps 7, 8, 9, and 10 until such a time as any of the PEM or the 100
ppb pesticide standard fails to meet the %BD or the %D requirement.
Please note that the PEM is used 10 check both 9%BD and %D.

12 End the analytical sequence with a PEM or the al(ematilig standard, a 100

ppb pcstifidc standard, whichever should be injected next.
¢
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Quantitation Analysis of Toxaphene and/or PCBs

Any identified toxaphene and/or Aroclors in the analysis described in Section 7.9.1

L

" must be quantitated by the proper calibration curve (five-point).

Inject 2 uL of the Resolution Check Mixture to verify the column
performance. Seec Section 7.9.1, step 1 for QC requirements.

Inject 2 uL of PEM 1o calculate the %BD of 4,4-DDT and endrin. The
combined % BD should also be calculated. See Section 7.9.1, step 2 for QC
requirements. Use peak height or peak area to calcuiate %BD.

Inject 2 uL each of the Aroclor standards or toxaphene standard to be
quantitated at concentrations specified in Section 6.0, Item 13. Choose a
minimum of five dominant peaks to caiculate the RFs by using the equation
specified in Section 7.9.1, step 3. The average RF and % RSD of each peak
can then be calculated. The % RSD of each peak must be less than or
equal to 20%. The RF can also be caiculated by using the total response of
the five peaks. The % RSD must be less than or equal to 20%.

NOTE: If more than one Aroclor meeds to be quantitated, proper
calibration (ﬁve-pomt) standards must be injected.

Calculate the RT windows of the same dominant peaks as chosen in Section
7.8, step 2. Usc the equation specified in Section 7.9.1, step 4.

Inject 2 uL of 500 ppb toxaphene standard or 500 ppb specific Aroclor
standard (or 1 ppm Ar 1221) to calculate the %D according to the equation
specified in Section 7.9.1, step 7. The percent difference must be less than
or equal 10 25%. This injection serves as a continuing calibration check and
starts the 12-hour clock.

Inject 2 uL each of the sample extracts that contain toxaphene and/or
specific Aroclor(s). All injections must be made within 12 hours of the
continuing calibration check analysis (siep S).

Repeat steps 5 and 6 if necessary.

End the analytical sequence by injecting 2 uL of the 500 ppb toxaphene
standard or 500 ppb specxﬁc Aroclor standard (1 ppm Ar 1221).

PCB Only Anaiysxs

1.

Follow steps 1 and 2 of Section 7.9.1.

Page 17 of 34 (
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2. . Inject 2 pL each of the Aroclor calibration standards at the concentration
specified in Section 6.0 Item 11. The Aroclor used for matrix spike must be
calibrated. Choose five dominant peaks to calculate RFs by following
Section 7.9.2, siep 3.

3. Inject 2 pL each of the remaining Aroclor standards for ﬁngcrpnms at the
concentration specified in Section 7.9.1, step 6.

4 Calculate the RT windows of each Aroclors injected in steps 2 and 3 by
using the equation specified in Section 7.9.1, step 4. The five peaks chosen
for calculation must be the same peaks chosen in Section 7.8, step 2.

s. Inject 2 uL of the continuing calibration check standard, which is the mid-
point calibration standard in step 2. Calculate and tabulate the %D of each
peak ‘Use the equation specified in Section 7.9.1, step 7. The percent
difference must be less than or egual o 25%.

NOTE: This injection starts the 12-hour period for sample analysis.

6. Inject 2 uL each of a group of sample extracts. It is a good practice to inject
a method blank first 1o monitor any possibie lab contamination. All sample
extracts must be analyzed within 12 hours of the injection of the continuing
calibration standard (step 5).

7. Repeat steps 5 and 6, if necessary, until the %D requirement of the
continuing calibration check fails.

8 End the sequence with the continuing calibration check standard. ~ The
percent difference requirement is not applied.

7.10  Evaluation of Chromatograms

All standard and samplc chromatograms must be evaluated to decide if rc-m;ecuon and/or
dilution is necessary.

© 7.10.1 Chromatograms of Standards

The following requirements apply to all data presented for single component and
multicomponent (toxaphene/PCBs) analytes.

1. The chrofnatograms that result from the analyses of the standards must

display the single component analyies present in each szandard at greater
"than 10% of full scale but less than 100% of full scale. '

ldm/losurdo/t1809] - o =
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The chromatograms of the standards for the multicomponent analyies must

display the peaks chosen for identification of each analyte at greater than
25% and less than 100% of full scale.

For any standard containing alpha-BHC, the baseline of the chromatogram
must return to below 50% of full scale before the elution time of aipha-
BHC, and return 10 below 25% of full scale after the elution time of alpha-
BHC and before the elution time of decachjorobipbenyl.

If a chromatogram is replotied electronically to meet requirements, the
scaling factor used must be displayed on the chromatograms.

If the chromatogram of any standard needs 1o be replotied electronically to
meet these requirements, both the initial chromatogram and the replotted
chromatogram must be submitied in the data package.

Ifa mmmmm shows carryover from the previous injection, samples
analyzed afterward must be reanalyzed, preferably immediately.

The retention time of each single component analyte must fall within the
RT windows determined in Section 7.9.1, step 4. If the retention time shifts
outside the RT window by more than 0.5 minutes, the analytical sequence
(acquisition) must be interrupted for corrective action. After corrective
action, the acquisition can only be resumed by an acceptable PEM analysis.
A new RT window might need to be defined by injecting a 100 ppb pesticide
standard.

Chromatograms of Sampie Analyses

The following requirements apply to all data presented for single component and
muluoomponent analytes.

1.

When no analytes are identified ina sample, the chromatograms from the
analyses of the sample extract must use the same scaling factor as was used
for the low point standard of the initial calibration associated with those

analyses.

Chromatograms must display single coinponem pesticides detected in the
sample at less than full scale.

Chromat(fgrams must display the largest peak of any multicomponent

anaiyte detected in the sample at less than full scale.

If an extract must be diluted, chromatograms must display single component
pesticides between 10% and 100% of full scale.

Page 19 of 34 (
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5. If an extract must be diluted, chromatograms must display the peaks chosen
for quantitation of multicomponent analytes between 25% and 100% of full
scale.
6. For any samples, the baseline of the chromatogram must return to below

50% of full scale before the elution time of alpha-BHC, and return 1o below
25% of full scale after the elution time of alpha-BHC and before the elution
time of decachlorobiphenyl. _

7 If a chromatogram is replotied electronically to meet requirements, the
scaling factor used must be displayed on the chromatograms.

8. If the chromatogram of any standard needs to be replotted electronically to
meet these requirements, both the initial chromatogram and the replotied
chromatogram must be submitted in the data package.

9. If sample chromatograms have interfering peaks, a high baseline, or off-scale
peaks, those samples must be reanalyzed following dilution, further cleanup,
or reextraction. Samples which cannot be made 10 meet the given
specifications after one reextraction and cleanup must be reported in the
case narrative and do not require further analysis. No limit is placed on the
number of reextractions of samples that may be requxred because of
contaminated method blanks.

Pesticide/PCB Identification

The identification of single component pesticides by gas chromatographic methods
is based primarily on retention time data. The retention time of the apex of the
peak can be verified only from an on-scale chromatogram. The identification of
multicomponent analytes is based primarily on patiern recognition, which can only
be verified from an on-scale chromatogram.

L Analytes are identified when peaks are observed in the RT windows for the

compound on both GC columns. Toxaphene and Aroclofs are identified
when patterns are observed on both GC columns.

2 If a peak is just slightly outside any target compound’s RT window, examine

the retention time of the closest surrogate. Use surrogates to cvaluate a
possible RT shift Similar RT shifts of target compounds can be expected

msomeTss
1

3 If a sample contains interfering peaks or a high baseline, a further cleanup
might be necessary. Compound identification on this kind of sample can be
difficult. Information like surrogate retention time and peak ratio on both
GC columns must be evaluated for identification purposes.
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7.11  Sample Dilution

- No arget compound copcéntrations may emeed the upper limit of the initial aalibration
range. ' If analytes are detected at a level greater than the highest calibration standard,
samples must be either diluted 1o a maximum of 1:100,000 or until the analyte response is
within the linear range established dunng calibration. Guidance in pcrformmg dilutions and
exceptions to this requirement are given below.

1.

If the analyst has reason 10 believe that diluting the final extracts will be necessary,
an undiluted run may not be required. However, if no peaks are detected above 25%
of full scale, analysis of a 10 times more concentrated sampie extract or the undiluted

sample extract is required.

If the response is still above the highest calibration point after the dilution of
1:100,000, the analyst should contact the group leader immediately for further

instruction.

'I‘he results of the original analysis are to be used to determine the approximate
dilution factor required to get the hrgst analyte peak within the initial calibration
range.

The dﬂution factor chosen should kecp the response of the largest peak for a target
compound in the upper half of the initial calibration range of the instrument.

Do not submit data for more than two analyses, i.c., the original sample extract and
one dilution, or, if a screening procedure was empioyed, from the most concentrated

_dilution analyzed and one further dilution.

All chromatograms of dilution analysa must meet the requirements described in
Section 7.10.2.

8.0 CALCULATIONS

Quantitation of target compounds and surrogates can be performed on any column that passed all the
quality control (QC) criteria specified in this SOP. In order 10 be quantitated, the detector response
(peak area or peak height) of all the analytes must lie within the calibration range.

81 Quantitation Limit (QL)

QL (ugkg) = C.. x V, x DF
wks

1dm/losurdo/t 18091

Page 21 of 34 |



Page 22 of 34
PESTICIDES/PCBS ANALYSIS OF
TISSUE SAMPLES BY GC/ECD

where, _ _

C. = Concentration of the lowest standard in the calibration range (ug/mL)
w = Weight of soil/sediment extracted (kg)

DF = Dilution Factor

v, = Voiume of the extract (mL)

S = Decimal percent solid

The quantitation limit of each analyte can be found in Appendix A.

82 Sample Concentration

Concentration ugkg = (AYV)DF)
(RF,)(W)(V)(S)
where, .
A = Peak area or peak height for the componnd 10 be measured
RF,, = Average response factor
w = Weight of soil/sediment extracted (kg)
v, = Volume of extract injected (uL) "
v, = Volume of the concentrated extract (mL)
DF = Dilution factor
S = Decimal percent solid

The quantitation of toxaphene or Aroclors must be accomplished by coniparing the heights
or the areas of each of the five major peaks of the multicomponent analyte in the sample
with the average response factor for the same peaks established during the initial calibration
sequence. The concentration of multicomponent analytes is calculated by using the above
mentioned equation, where A, is the height or area for each of the major peaks of the
multicomponent analyte. The concentration of each peak is determined, and then a mean
concentration for five major peaks is calculated.

If more than one multicomponent analyte is observed in a sample, the analyst must choose
separate peaks to quantitate the different multicomponent analytes. A peak common to both
analytes present in the sample must not be used to quanmate cither compound

-NOTE: If any analytes are . detected below the quantitation limit, they are to e reported as
present below the quantitation limit and flagged as estimated (J).

83 Surrogate Spike Recoveries

Percent Recovery 4, Q, x 100%
Q.
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where,

Q; = Quantity determined by analysis
Q, = Quantity added to sample
Matrix Spike Recoveries

The percent recoveries and the relative percent difference (RPD) between the recoveries of
each of the six compounds in the matrix spike samples will be calculated and reported by

using the followmg equations:

Percent Matrix Spike Recovery = R - SR x 100%
SA .
where,
SSR = Spike sample result
SR = Sample result
SA = Spike added
RPD = ' _|MSR.MSDR/! x 100%
(MSR + MSDR)2
where, - \

RPD = Relative percent difference -
MSR = Matrix spike recovery
MSDR = Matrix spike duplicate recovery

The vertical bars in the formula above indicate the absolute value of the dlﬁerenee, hence,
RPD is always expressed as a positive vaiue. :

9.0 QUALITY ASSURANCE/ QUALITY CONTROL

9.1

GC Column Performance

The purpose of this resolution check is to demonsmuc that at the time of the initial
calibration, the GC column is capable of chromatographically resoiving the target compounds.
This is accomplished through the analysis of the Resolution Check Mixture, which contains
the nine target eompoundf that are most difficult to resolve.

1 The Resolution Check Mixture must be analyzed at the beginning of every initial
calibration sequence, on each GC column and instrument used for analysis.

Jdm/losurdo/t1809]
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2 The percent resolution must be greater than or equal to 60% before standards,
samples, or blanks can be analyzed.

9.2 Initia] Calibration for Target Compounds and Surrogates

Prior to the analysis of samples and method blank(s), the GC/EC system must be initially
calibrated at a minimum of five concentrations to determine the linearity range of all the
target. compounds, :

1. The concentration of all calibration standards that are specified in Section 6.0 must
be used.

2 The standards are to be analyzed according to the procedures given in Section 7.9
using the GC operating conditions in Section 7.7. Appendix B  summarizes the
specific analysis sequence 10 be followed.

3. The response factors are determined aceordihg to the procedure in Section 7.9.

4, The calibration is evaluated on the basis of the extent of breakdown of endrin and

4,4'-DDT, as described in Section 7.9.1, step 2. The breakdown of each compound
maust not exceed 20%; the combined bréakdown must not exceed 30%.

s. The calibration is also evaluated on the basis of the stability of the response factors

of each target compound and surrogate. The % RSD for each target compound
must not exceed 20%, except as noted below.

. The % RSD for the wo suriogats must not exceed 30%.
. Up o two single component analyies (but not surrogates) per column may
exceed the 20% RSD limit, but those analytes must have a % RSD less than
" or equal to 30%.

93 Continuing Calibration for Target Compounds and Surrogates
Once the GC/EC system has been calibrated, the calibration must be verified each 12-hour
time period for each GC column and instrument used for analysis. The calibration is verified
through the analysis of PEM and the mid point concentrations of pesticide, Aroclor, or

. toxaphene standards (100 ppb pesticide siandard, 500 ppb Aroclor standard, or 500 ppb
toxaphene standard). )

1 The continuing cafibration is evaluated on the basis of the stability of the retention
times of the target compounds in the standards. The retention times of all single

component analytes and surrogates in the standards must be wmnn the RT windows
established in Secuon 7.9.1, step 4. ‘
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The cbntinuing calibration is evaluated on the basis of the stability of the instrument
response to the target compounds in the PEM and the mid point standard, as judged
by the reproducibility of the detcrminations of the concentrations of these

- compounds in the standard, as described in Section 7.9.1, steps 7 and 9.

The %D of all warget compounds and surrogates must not exceed 25%.

The continuing calibration is evaluated on the basis of the extent of the breakdown
of the two target compounds endrin and 4,4"-DDT, in the PEM, as described in

~ Section 7.9.1, step 2.

The continuing calibration is evaluawd on each GC column and instrument used for

analysls.

9.4 Determination of Retention Time Windows

The identification of single componenat pesticides by gas chromatographic methods is based
primarily on retention time data. The identification of multicomponent analytes is based
primarily on recognition of patierns of retention times displayed on a chromatogram.
Therefore, the determination of retention time windows is crucial to the provision of valid

data for these target compounds.

1.

* The identification of all target compounds analyzed by this analytical procedure is

based on the use of absolute retention time.

' The retention time window of each target compound peak is detemuned as described

in Section 7.9.1, step 4.

The retention time shifts of the surrogates are used to evaluate the stability of the
gas chromatographic sysiem during analysis of samples and standards. The retention
time of the surrogates must be within the retention time windows determined by

Section 7.9.1, step 4.

If the confirmation analysis is required for any analytes, retention time windows of
those analytes must also be determined and tabulated for the confirmation column
by using the procedure described in section 7.9.1, step 4. All the requirements

mentioned above must also be met. _

9.5 Analytical Sequence

"The standards and sampfes analyzed by this analytical procedure must be analyzed in a
sequence described in Section 7.9 (also Appendix B). This sequence includes requirements
that apply to the initial and continuing calibrations, as well as 10 the analysis of samples.

ldm/losurdo/t 18091
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9.6 Method Blank

A method blank is 3 weight of a ciean reference matrix (120g Na,SO, blended with 20-30 g
dry ice) that is carried through the entire analytical procedure. The weight of the reference
matrix must be appronmately equal to the weight of samples associated with the blank. The
purpose of a method blank is 10 determine the levels of contamination associated with the
processing and analysis of samples.

1. | A method blank must be prepared each 20 samples and analymd on each GC/ECD
system used to analyze samples.

2 A method blank must not contain any of the compounds hsted in Appendix A at
' greater than the quanutauon limit.

3 The surrogate retention times must be within the RT windows mlculated from
. Section 7.9.1, step 4. : 4
4. All sampies associated with an unacceptabie method blank must be reextracted and
then reanalyzed. :

9.7 Surrogate Recoveries

The recoveries of the two surrogates are calculated from the analysis of each sample, blank,
and MS/MSD. The purpose of the surrogates is to evaluate the preparation and analysis of

samples.
1. The surrogates are added to each sample, blank, matrix spike, and matrix spike
' duplicate prior to extraction at the concentrations described in Sections 6.0 and 7.1
2 The recoveries of thc surrogates are calculated according to the procedures in
Section 8.3.
3 The quality control limits for surrogate recovery are 60 - 150%. These limits are

only advisory, and no further action is required if the limits are exceeded. However,
frequent failures 1o meet the limits for surrogate recovery warrant investigation by.
the laboratory.

9.8 Matrrix Spike and Matrix Spike Duplicate Analysis

The purpose of spiking target compounds into two aliquots of a sample is 10 evaluate the
effects of the sample maxﬁx on the methods used in this analytical procedure.

1 The MS/MSD must be prepared every 10 sainpls per matrix with each project.
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2 The mixture of pesuude standard speaﬁed in Section 6.0 must be used to result in
the concentration spedﬂed in Section 7.1

3. Thc recoveries of the matrix spike compounds are calculated according to the
procedures in Section 84. The relative percent difference for each spiked analyte
between the results of the matrix spike and the matrix spike duplicate are calculated
according to the procedures in Section 8.4.

4 The quality control limits for recovery and relative percent difference are given
below. These limits are only advisory at this time, and no further action is required

when the limits are exceeded.
Compound : % Recovery RPD
gamma-BHC : 46 - 127 50

- Heptachlor : 35-130 31
Aldrin ' 34.132 43
Dieldrin 31-134 38
Endrin 42 - 139 45
44-DDT 23-134 50

9.9 Dilution Analysis

If the concentration of any sample extract exceeds the initial calibration range, that sample
exxractmusxbediluwdandmnalyudsdsm‘bedinSeuion7 11. If no peaks are detected
above 25% of the full scale in the dilution analysis, a more concentrated sample extract must

be analyzed.
100 DATA VALIDATION

Data validation will be performed by the Analytical Project Control Group, and therefore, it is not
applicable o this analytical procedure. However, data is considered satisfactory for submission
- purposes when ALL the requirements mentioned below are met.

1. All sampla must be analyzed as part of a valid analytical sequence, i.c., they must be analyzed
‘under an acceptable peak resolution check, degradation check, initial calibration, and
continuing calibration check.

2 Anaiyte RT windows must be submitted for both anaiytical columns if conﬁrmauon analysu
is required. !
1 .
3. The retention times for both surrogates in every standard and sample must be within the

~ defined RT windows for both columns.

4. All the QC requirements described in Section 9.0 must be met all the time.

1dm/losurdo/t18091
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11.0 HEALTH AND SAFETY

When working with potentially bazardous materials, refer to U.S. EPA, OSHA and corporate health
and safety practices. More specifically, refer to ERT/REAC SOP #3013, REAC Laboratory Safety

Program.
120 REFERENCES

Office of Solid- Waste and Emergency Response, US. Environmenital Protection Agency, Test
Methods for Evaluating Solid Waste, Third Edition, SW-846, Sepiember 1986.

U.S. EPA Contract Laboratory Program (CLP), Statement of Work for Organic Analysis, Document
Number OLMO01.0 (including revisions through OLMO01.8).

US. EPA Bioaccumulation Monitoring Guidance: Analytical Methods for U.S. EPA Priority
Poliutants and 301(b) Pesticides in Tissues from Estuarine and Marine Organisms (May, 1988).
Prepared by Tetra Tech, Inc. : _
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APPENDIX A
Target Compound List and Quantitation Limits
Method T1809L
Ociober, 1992
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COMPOUND

QL® (ug/kg)

a-BHC

g-BHC

b-BHC
Heptachior
d-BHC

Aldrin :
Heptachlor epoxide
Endosulfan I
p.p-DDE
Dieldrin

Endrin
p.p-DDD
Endosulfan I
p,p-DDT
Endrin aldehyde
Endosulfan sulfate
Methoxychlor
Endrin Ketone
Toxaphene
a-Chlordane
g-Chilordane
Arochlor 1016
Arochlor 1221 - -
Arochlor 1232
Arochlor 1242
Arochlor 1248
Arochior 1254

- Arochlor 1260

--a~

8883888“‘8““““““*&&&&-Aautaaa'

M
@

On a wet-weight basis
QL denotes Quantitation Limits
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APPENDIX B
Analytical Sequences
Method T1809L
October, 1992
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12 hr.

. another 12 hr.

another 12 hr.

esticid

Injection #

16

17

(4 (=

last
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Analytical Sequences.

alvtical uence (for Section 7.9.

Resolution Check
Performance Evaluation Mix (PEM)

Standards; including 5-point std and toxaphcnc and PCBs; %RSD

and RT window will be calculated

PEM

~1st Sample

Subsequent Samples .

Continuing Calibration Check Std (100 ppb Pesticide Std)
Samples |

PEM

Samples _
Continuing Calibration Check Std (100 ppb Pesticide Sud)

Samples

PEM or continuing calibration check std (100 ppb Pesticide Std)

NOTE: All subsequem 12-hour periods are timed from the injection of the PEM or the mid point
concentration standard. The analytical sequence must end wnh a PEM or a continuing calibration check:

standard.

!

The toxaphene and PCB standards must be analyzed at concentrations specified in Section 7.9.1, steps S and

6.

ldm/osurdo/t18091
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Analvtical Sequence for Toxa e titation Analysis (for Sectiop 7.9.2
Time Injection # Material Injected ‘
1 _Resolution Check | | )
2 * Performance Evalnauon Mix (PEM) for breakdown check only |
3-n : S5-point of toxaphene Stds or S-point of Aroclor Stds to be }
' Quantitated
0 hr. | n+l 500 ppb touaphcne Std or 500 ppb Aroclor Std (1 ppm Std for Ar ,
- 1221) ,
n+2 1st Sample
; Subsequent Samples | I
12 hr. :0 _ soo' ppb toxaphene Std or 500 ppb Aroclor Std (1 ppm for Ar 1221) ,1
Samples .:’
another 12 hr. :o 500 ppb toxaphene Std or 500 ppb Aroclor Std (1 ppm for Ar 1221) !
: | Sampla !:
another 12hr. © 500 ppd toxaphene Std or 500 ppb Aroclor Std (1 ppm for Ar 1221) |
; | Samples ' '
i ‘.
last 500 ppb toxaphene Std or 500 ppb Aroclor Std (1 ppm for Ar 1221) f

‘NOTE: All subsequent 12-hour periods are timed from the injection of the mid point concentration standard. !
The analytical sequence must be ended with a continuing calibration check standard (500 ppb tanphene Sud |
or 500 ppb Aroclor Std [1 ppm Sud for Ar 1221]) o

k

U

ldm/losurdo/t18091 : ' _—
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PESTICIDES/PCBS ANALYSIS OF
TISSUE SAMPLES BY GC/ECD

Page 34 of 34

Analvtical Sequence for PCB Onlv Analvsis (for Section 7.9.3)

1
_ P
3-13
0hr." 14
15
12 hr. o

another 12 hr. ©

another 12 hr. ©

" etc.
last

Material Injected
Resolution Check
Performance Evaluation Mix (PEM) for breakdown check only

5-point Stds. of Ar 1260 or spiked Aroclor; other Aroclor at Conc.
Specified in 7.9.1, step 6. : ,

Continuing calibration check Std (mid point Std) - Ar 1260 or

- spiked Aroclor

1st Sample
Subsequent Samples

Continuing calibration check std (mid point Std) - Ar 1260 or
spiked Aroclor

Samples

Continuing calibration check std (mid point Std) - Ar 1260 or
spiked Aroclor

Sampies

Continuing calibration check std (mid point Std) - Ar 1260 or -
spiked Aroclor :

Samples

Continuing calibration check std (mid point Std) - Ar 1260 or

spiked Aroclor

NOTE: All subsequent 12-hour periods areftimed from the injection of the mid point standard. The analytical
sequence must be ended with a continuing calibration check standard. '

Jam/Aosurdo/t 18091
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ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO.RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / [ONDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG: s1TE: BaHe Cuek conro/
12C 3 7020amn O8I 193 RBC2yg3 0R M
DATE COLLECTED; & /ulg3 SPECIES; Muvs kaer  SEX; F_
TOTAL LENGTH; $7Smm TAIL; 3L mm  HINDFOOT; 5/am EAR; //me~
[RIGHT] [RIGHT] .

TOTAL BODY WEIGHT; | 33 7 G
TRAP TYPE; (greizenr~  TRAP NUMBER; /3C3 Y COLLECTOR; /7. /.
EXTERNAL NOTES; ~Aeama/

REPRODUCTIVE;

 PARASITES; ' SAVED?

OTHER ABNORMALITIES;
INTERNAL NOTES,

REPRODUCTION; IM0CHive

PARASITES; Nene SAVED?

O?ERJ\B OFEW- IES; piner A\SCO\CYQ‘(‘CY 1::— ~(anal pc{qp
\ |\ \ N4 \\Glu C(JC‘(QC\ SPU‘\‘ (,:' =y aan

e c?c': 1\ € obe ¢ \lwc”f; :\'\ OGP NE Y |ICA|
HISTOPATH SAMPLES; LIVER TOTAL ““LIVER SAMPLE
WEIGHT; (,3C WEIGHT; C, >
S o c.a
KIDNEY TOTAL | KIDNEY SAMPLE
WEIGHT | . WEIGHT; %4 .tnq

RIGHT KIDNEY; = 2

~

LEFT KIDNEY; S <

i

SPECIAL COMMENTS;
* Tamp@ Lt SLaEYy

EAR MEASUREMENT; INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.

L) AL




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZ200 RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] /CMUSKRAT [ONDATRA ZIBETHICA]
SPECIMAN ID.:gC J]0ZD5MCATALOG:08(2936C2035MESITE: Butll o Crepo k.

DATE COLLECTED; 08/ 12/93 SPECIES; Secabov® SEX; T\ |
TOTAL LENGTH; [LGO TAIL; HINDFOOT; EAR; Q5m
' 2Omm 7 18w [RIGHT] H [RIGHT] A

TOTAL BODY WEIGHT; ~ /O]
TRAP TYPE i.LG/g\’\O(d TRAP NUMBER; P5C° Q]  COLLECTOR; [V\.H.

EXTERNAL NOTES;

" REPRODUCTIVE; N
ovrmol

PARASITES; ‘ SAVED?

OTHER ABNORMALITIES; Lower yauo — left inciser broken o£E

INTERNAL NOTES;

REPRODUCTION; _ '
PARASITES; M@"Maj SAVED?
THER ABNORMALITIES; i lek+ c_c><§o.\ o \abe a pale L,uh({a |
(s o lex \U QB P
HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
. WEIGHT; %,‘73 | WEIGHT; 0.33
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT . : WEIGHT; o
RIGHT KIDNEY; |.© oy - 'C\C_)S

LEFT KIDNEY; l',Ctg

SPECIAL COMMENTS;

EAR MEASUREMENT;INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.

&/z ///L i ?/7/2

—

|




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELIDAE VISON] MUSKRAT [ONDATRA ZIBETHICA])

SPECIMAN ID.: CATALOG? st1E: et Cuehs ConTrol’
Ba 280203MR 08192 08¢ 2803203 mn
DATE COLLECTED; £/yfs3 » SPECIES; /Muskna™ SEX; M\ (x mmafmre_\.
TOTAL LENGTH; 5/5 mnq TAIL; Qo 3 mm HINDFOOT; 70mm EAR; (3/7™
o [RIGHT] [RIGHT]

TOTAL BODY WEIGHT; §72 g _
TRAP TYPE; &ng TRAP NUMBER; 8C 3% COLLECTOR; /7. /4 -
EXTERNAL NOTES; [ Oop r~ mouv¥s

REPRODUCTIVE;

PARASITES; SAVED?

OTHER ABNORMALITIES;

INTERNAL NOTES;
REPRODUCTION, 1IVIodue.

PARASITES; Jape worm |F2 w&e SAVED?
OTHER ABNORMALITIES;wh'T mocdehin Qm \;oﬂ~ \\Ar\m_- 3 Comal

2giens | Soveread (N aesan ; sl les: S U
”\\\"\C*")(— X r\“ert o '('TOQ'\_‘.‘llf
HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; 3‘8.45 | WEIGHT; O. 7q ¥
R
KIDNEY TOTAL | '~ KIDNEY SAMPLE
WEIGHT '~ WEIGHT; /,qﬁ
RIGHT KIDNEY; }gq,m 4= '
LEFT KIDNEY; =l Ta

SPECIAL COMMENTS, - ) ' ' _ \

';\ 2 SEN

'vweb

EAR MEASUREMéNT'INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
- OF CAUDAL PHALANGEAL PAD

S %Z s




\

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / [ONDATRA ZIBETHICA) ]
|

i SPECIMAN ID.: - CATALOG: SITE: Ba‘f'/g Croe k. Centno/
I2¢ 3 020ama O8I 193 BC37020x M

! DATE COLLECTED; §)ul4% SPECIES; Mvikasr  SEX;

TOTAL LENGTH; C97Smm TAIL; 2 3L mm  HINDFOOT; 5/am EAR; //mr~ |

[RIGHT) [RIGHT]
TOTAL BODY WEIGHT; / 33§9oh - | )

| TRAP TYPE,(’a,W/,gnm TRAP NUMBER; 2037 COLLECTOR; /7. 1~ '
EXTERNAL NOTES; = A/eama/ |
REPRODUCTIVE; | | |

| |

PARASITES; - SAVED?

OTHER ABNORMALITIES;

INTERNAL NOTES; . . |
REPRODUCTION; \nacHuve

PARASITES; None SAveD: [

!
THER AB ogéw. IES; tvuno* discoleraton f.:'.— r‘r';!‘ ol edge
A |

: 5’* © \\ \\G‘vu e 5’\(@0 <pc, {2 T 300 ‘1
m e @cu 1\ \obe & \[\,{‘{‘ f{\ (‘hf’“(ﬂl( 2] |
HISTOPATH SAMPLES; LIVER TOTAL ““LIVER SAMPLE
WEIGHT; (0303 . WEIGHT; C, mé )
| C-R |
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT 3 ' WEIGHT; 25 tln 1
RIGHT KIDNEY; ~.7'A - _ J

LEFT KIDNEY; & = f:_; _ l

SPECIAL COMMENTS;
* Tomae Lt Saaey ) . c |

EAR MEASUREMENT; INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT |
OF CAUDAL PHALANGEAL PAD.

Z////A el - i )

7




Specimen Identification No. L3 5202 e
catalog No. d6 1143 B£370202 AR

sice vane _ADI- B¢ - L0 —
Day // Mo. % 8 ’ Year 4 EX Time of Collection E/qo .
sex M é‘ Genus (’.;L‘.C‘.L(.‘ PR ' Speciéa C/(/(Q‘J kf ) L. l \‘”“ ANA

L 66{5 itley, Tall Zj)éf U HF _7/ W, u..‘ Ear [ I .ut — wt. { 3 2(‘ T
Collector Iéf.'L LE‘/‘(‘S ' Trap No. 6637 _
Trap Type '56;‘&1‘6&4/‘ _ Live ead

REP,R;ODUCIIVE DATA:

MALE- Testis: L ' W Wt.

Seminal Vesicles: Minute Small Large Epididymis: Convcluted Not Conv.

FEMALE- Embryos R L Crown Rump Saved Discarded

Placental Scars R L Corpora Lutea R ' L

' Mammary Development: Small Large Lactating Ovary Wt.

Vagina: Inactive Cornified Turgid Plugged
Reproductive ‘Stage: Nulliparous Semiparous Multiparous

Comments: .

SPECIAL COLLECTIONS:

Ectoparasites: Y N SAVED DISCARDED
Endoparasites: ¥ N ' SAVED DISCARDED
Stomach Contents: Y N SAVED DISCARDED
other- ' SAVED DISCARDED
other- ' ' ‘ SAVED DISCARDED
: HISTO. PRESERVATIVE : ABNORMALITIES/

ORGAN. . WEIGHTS SAVED  (SEE BELOW) COMMENTS
Liver (3 Chas, A ( i |
Spleen . Y N -
Kidney 15 2r4Ydc . & «x [
Adrenal L R c Y N

| | Y N .

Y N

PRESERVATIVE: 1) 4% BUFFERED PARAFORMALDEHYDE, 2) BOUINS, 3) ALCOHOL, 4) ' )


http://Sma.ll

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUP SITE
BIOTA STUDY: MINK [MUSTELIDAE VISON] / KRAT [ONDATRA ZIBETHICA

<D
SPECIMAN ID.: CATALOG: SITE: Rotte Cresk
P BBOIOLMR 031293 BCIBOI0EMR_
DATE COLLECTED; SPECIES; Secaoove  SEX; V)
TOTAL LENGTH; msoqmm TAIL; JORmpe HINDFOOT; TOMMEAR; D7 Tnapn

[RIGHT] [RIGHT]
TOTAL BODY' WEIGHT, 2% o

TRAP TYPE; La,ﬁ\r\o TRAP NUMBER; $C28  COLLECTOR; P . H.

EXTERNAL NOTES;
REPRODUCTIVE; N ! '
PARASITES; . SAVED?
OTHER ABNORMALITIES;

INTERNAL NOTES;

REPRODUCTION i
Yorvel

PARASITES; SAVED?

OTHER ABNQRMALITIES; 53 diameter” lesien r+ codel

lobe , med!

HISTOPATH SAMPLES; LIVER TOTAL ' LIVER SAMPLE
: - WEIGHT; 3o.qa WEIGHT; p 33*.
| 0.4 5

KIDNEY TOTAL : KIDNEY SAMPLE
WEIGHT WEIGHT; | | 9

RIGHT KIDNEY; Q\.OS
LEFT KIDNEY; Qg\g

SPECIAL COMMENTS;

* sople W lecien

EAR MEASUREMENT; INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT

OF CAUDAL PHALANGEAL PAD,

L AL Lt



file:///eSlSvn

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK/GUSKRAT
SPECIMAN ID.: QR 3 O{OIMACATALOG: Oslo%bCQuqm&srrE Pait\e Crreek ,EE?’\C&

_ . @V L2
DATE COLLECTED; &-/0-13 SPECIES; 1 BeTHiICa SEX; NMale.

TOTAL LENGTH; (o] Ymmy TAIL; S5C ven IEND 0OT; 67mmmn 2Emmn
Lo - gt (pad ‘mpﬂd (&3&\\’
TOTAL BODY WEIGHT; |5 133\-%_ ) _
TRAP TYPE; L2ahe\d TRAP NUMBER; BC 2\ coLLECTOR; Nuke Horvis o
EXTERNAL NOTES; , Kirschmann,
REPRODUCTIVE;
PARASITES; None | SAVED?
OTHER ABNORMALITIES; N[eones
INTERNAL NOTES;
REPRODUCTION;
PARASITES; Nlo  SAVED?
OTHER ABNORMALITIES;.2 m.'no'ry Aiscoloratiens o |ive-

MDA EACK Prl/E Aleas SunFall

HISTOPATH SAMPLES; LIVER TOTAL s LIVER SAMPLE
WEIGHT; Sb. Iggmms WEIGHT; O,3qrams
KIDNEY TOTAL '~ KIDNEY SAMPLE
WEIGHT WEIGHT; 1)
RIGHT KIDNEY; (} | Cgrams

u)ﬁ’.mg- '
LEFT KIDNEY; ) 5% e

SPECIAL COMMENTS;

T b ead 4o dishal cwace o cor (agnad

A




Specimen Identification No.BL2JOIC AR
catalog No. 08 10438L20l0} AR I

gite Name /4(“ -LC -KP . '
08 ~_ Year _9 3 Time of Callection (250 |

pay /0 _  HMo. .
Sex é; F Genus | (I.-\g(u,";r‘ﬁ\ Species //(/{H5kmj’) Z-i b.‘.:+("\'c‘\ !
‘7L /lL; i Tail ZEC-’ Aiua HF 4‘} M= Ear ZUC Mu: we. ’6 | 5 9 ) I[
Collector Ml‘&ﬂ udf'/‘l S _ _ Trap No. 86 2| |
Trap Type ﬁ'['op loss Leglolld Vider «| Live ead g

REPRODUCTIVE DATA:
We. ' J

MALE- Testis: L W
> Large Epididymis: Convoluted Not Conv.

Seminal Vesicles: Minute Small
Crown Rump i Saved Discarded, [

FEMALE- Embryos R L

Placental Scars R L Corpora Lutea R L
' A J

Mammary Development: Small Large Lactating Ovary Wt. : |

Vagina: Inactive Cornified Turgid Plugged

Reproductive Stage: Nulliparous Semiparous  Multiparous |

Comments: o
|

SPECIAL COLLECTIONS: : . o

Ectoparasites: Y N SAVED DISCARDED [

Endoparasites: Y N _ SAVED DISCARDED

SAVED DISCARDED i

Stomach Contents: Y N

SAVED DISCARDED

- Other- - :
o:ber- _ SAVED DISCARDED i
_ HISTO. PRESERVATIVE ABNORMALITIES/
ORGAN - . WEIGHTS SAVED = (SEE BELOW) COMMENTS |
Liver 6‘(,'- 1. ¢ é" N ] M ' ' - |
Spleen Y N - 1
Kidney vd.ErU 1 ¢ Y. N [ |
Adrenal L R c Y N I
Y ¥
Y ¥ - |

PRESERVATIVE: 1) 4% BUFFERED PARAFORMALDEHYDE, 2) BOUINS, 3) ALCOHOL, 4) )]




Specimen Identification No. X 350306 up2
catalog No. 08{24923 BL 380306 ALK

site name AP 1-PC _ R

Dai’ 12 Mo. ob ___ - Year ﬂ é Time of Collection [|950

Sex Q‘i F Genus _7_4_%’_::1;”( WA ‘l i Species /M(}J,é/rf) 41 \1,41
e Y ‘I‘ail ¢ C v oo HF N L Ear .—'—‘7 tetn WE. 3 SO

Collector / [ —{—/« TS Trap No. 6(, 38

Trap Type /'iOﬁ /06‘) ['@4 (AC[C(: ULO[V‘ Fl"/ ' _Live @\.

REPRODUCTIVE DATA:

MALE- Testis: L W Wt.

Seminal Vesicles: Minute Small Large Epididymis: Convoluted Not Conv.

s

Fgmg- Embryog R L Crown Rump ' Saved Discarded
Placental Scars R L C_orpora. Lutea R L

‘Mammary Development: Small Large Lactating Ovary Wt.

Vagina: Inactive Cornified Turgid Plugged

Reproductive Stage: Nulliparous  Semiparous  Multiparous

Comments:

SPECIAL COLLECTIONS:

Ectoparasites: Y N SAVED DISCARbED
Endoparasites: ¥ N . SAVED DISCARDED
Stomach cantent_s'z Y N | SAVED DISCARDED
Other=- ' . : SAVED DISCARDED
Other=~ SAVED DISCARDED

' HISTO. PRESERVATIVE -ABNORMALITIES/
ORGAN WEIGHTS SAVED (SEE BELOW)_ COMMENTS
Liver 3(,4-ﬁ vl Q: ‘N / _ |
Spleen : Y N -
Kidney L2-ZJR20¢ ¢ @' w /
Adreqal L R C Y N

Y N

Y N

PRESERVATIVE: 1) 4% BUFFERED PARAFORMALDEHYDE, 2) BOUINS, 3) ALCOHOL, 4) .5




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MENK—{MUSTELIDAE VESON] / @'[ONDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG: 'SITE: Katte (nreewio
2C A1030Y/mM 72 O§IATIBL 1030y M
DATE COLLECTED; SPECIES;Sec alvve SEX; M
TOTAL LENGTH; S |{mm TAIL; 2 2(5 mn~ HINDFOOT; Tlmm EAR; 24 mm
: - [RIGHT) [RIGHT)

TOTAL BODY WEIGHT; J¥¢ G-
TRAP TYPE ;Lzﬂ\ﬂold. TRAP NUMBER; RC 2| COLLECTOR; M. H.
EXTERNAL NOTES; '

REPRODUCTIVE; | |

f\[mf ma( |
PARASITES; ’ SAVED?

OTHER ABNORMALITIES;

INTERNAL NOTES;

REPRODUCTION; o |

PARASITES; N U’meb/ | SAVED?

OTHER ABNORMALITIES; '

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE

WEIGHT; 38'4j WEIGHT; 0‘33
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT WEIGHT; O. &
RIGHT KIDNEY; /) \3 j

LEFT KIDNEY; £ 2 9

 SPECIAL COMMENTS;

EAR MEASUREMENT;INTERIQR POINT OF TRAGUS TC EXTERIOR POINT OF APEX

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.

A IR

—))




Specimen Identification 80.5557-103’0‘! ur_
catalog No. 081243 Bca| o304 LK.

Site Name Ap! "@Cz"k—[&

Day &b— Mo. 98 ' Year ﬂ 3 Time of Collection {{ 30
Sex LH F Genus (;0'\ Ll- <\ ‘*{’\/ ~3 Species M&‘J sza ) bg J v
o Tail 2 2& uF '_7/ ' *—4 we, 75 (o

TL |
Collector /é{Jéz L&[{:{ S ' Trap No. f)Cl, :
Trap Type ﬁ)lo!je’jﬁ [eﬁé(&olé Ullf‘ #I Live @)

REPRODUCTIVE DATA:

MALE- Testis: L W ’ we.

Seminal Vesicles: Minute Small Large Epididyniis: Convoluted Not Conv.

I-'EMALE- Embryos R . L Crown Rump Saved Discarded

Placental Scars R L Corpora Lutea R L

Mammary Development: Small  Large Lactating Ovary Wt.

Vagina: Inactive Cornified  Turgid Plugged
Reproductive Stage: Nulliparous Semiparous MNultiparous

Comments:

SPECIAL COLLECTIONS:

Ectoparasites: Y N SAVED DISCARDED
Endoparasites: ¥ N - - SAVED DISCARDED
Stomach Contents: Y N . SAVED DISCARDED
Other- ) SAVED DISCARDED
Other- . SAVED DISCARDED
BISTO. PRESERVATIVE ABNORMALITIES /
ORGAN WEIGHTS SAVED (SEE ;BELOW) COMMENTS
: g ) - /
Liver I / . N _
Spleen Y N
Kidney L —-'-—*‘Rf- 9 € ¥ N
Adrenal L R Cc Y N
Y N
Y N

PRESERVATIVE: 1) 4% BUFFERED PARAFORMALDEHYDE, 2) BOUINS, 3) ALCOHOL, 4) )




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDA’I‘RA ZIBETHICA]
SPECIMAN ID..86l303°3’rEATALOG 11089366;43934 SI'I‘E BHGKSQNN

DATE COLLECTED; lZ,l 8{?3 ' SPECIES;MUSLAT  gpx; FEmMALL

TOTAL LENGTH; S30mm  TaIL; 2305 mm HINDFOOT;_LJ‘,Q:l-mw\
[RIGHT] (o7

TOTAL BODY WEIGHT; l‘#ﬂj

TRAP TYPE;|. S DC;SD\LBLZ 'TRAP NUMBER; BG/3 COLLECTOR; Mike [MARRLS
w '
EXTERNAL NOTES; €PISEAXIS
REPRODUCTIVE; —
PARASITES; ' SAVED?

- OTHER ABNORMALITIES;

INTERNAL NOTES;
REPRODUCTION; mmiPcmA(L MULTT-PRELS

PARASITES; NONC SAVED?

OTHER ABNORMALITIES;

HISTOPATH SAMPLES; LIVER TOTAL ' LIVER SAMPLE
WEIGHT;QQ.?S WEIGHT; ) 0.ba
- DL
KIDNEY TOTAL _ KIDNEY SAMPLE

WEIGHT WEIGHT; 1.2q

RIGHT KIDNEY; 3.26:3
LEFT KIDNEY; 3.43

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT, CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.

0 » ERUWKR




ALLIED PAPER,'INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIngE VISON] / MUSKRAT [ONDATRA ZIBETHICA]
SPECTMAN 1D.: B5Z1A03 CATALOG: JZOB%BeZ‘mQa ek B‘\&’e%lu&(o Y-Rrwere

DATE COLLECTED; 12}98/ 93 SPECIES /YWRKRAT  gpx; FemAL
TOTAL LENGTH; SISmm  TAIL; 2,(-3 mm HINDFOOT; 7O mm
[RIGHT]
TOTAL BODY WEIGHT; l (8?_3
TRAP TYPE; .5 uglél{vu ¢  TRAP NUMBER; RG-ZTA  coLLECTOR; MWL HARELS
EXTERNAL NOTES; NORMAC M 2T
REPRODUCTIVE; g, Nook-pRRS CVIRE &)
= —
'PARASITES; SAVED?
OTHER ABNORMALITIES;
INTERNAL NOTES;
REPRODUCTION
PARASITES; P oRE »0Ted ; - SAVED?
OTHER ABNORMALITIES; NOWE
HISTOPATH SAMPLES; LIVER TOTAL LIVER S@MPLE D o
. WEIGHT; 52.! ] WEIGHT;"0o.d q q
KIDNEY TOTAL " KIDNEY SAMPLE
WEIGHT | WEIGHT;
RIGHT KIDNEY; Z.19 LN

LEFT KIDNEY;Z.3 cs

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA] ”
w m Y
SPECIMAN ID. 8630304 cATALOG: (208r386143°4 g g, BPee KD KR

DATE COLLECTED; (2/8|33 SPECIES ; NUSATT sglxé nf;“i/“fﬂ_i_
M
TOTAL LENGTH; SY6MM  TAIL; 735 mm HINDFOOT; iz
[RIGHT] ¢

TOTAL BODY WEIGHT; (?—’_N (g

TRAP TYPE; (S DSuBl2 TRAP NUMBER; BG14

- Coll _ '
EXTERNAL NOTES; (OWER (2T A3l ‘“G"‘“*'*.r“;
 REPRODUCTIVE; '

R; MIKL RS -

PARASITES;
LDz
OTHER ABNORMALITIES;
INTERNAL NOTES; RN
REPRODUCTION; CZMi, Ron-PRIZE C )
PARASITES; - SAVED?
OTHER ABNORMALITIES;
HISTOPATH SAMPLES; LIVER TOT . LIVER SAMPLE
WEIGHT; 4 -Oq _WEIGHT;:))oz
z)o.4
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT WEIGHT; 1.l

RIGHT KIDNEY; Z-k9
LEFT KIDNEY;Z2:°9

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
' OF CAUDAL PHALANGEAL PAD.

SAVED? M{GEe5 0Pt




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT éONDATRA ZIBETHICA]
B&210305 MR : m . ,
SPECIMAN ncf' : CATALOG: 120843 BZ\305 "g17E; BACKAZUND> K-RU.

DATE COLLECTED; lZ(Bl@ SPECIES; MLSl&A  sgx; MO
TOTAL LENGTH; 484 mm  Ta1L; 239 me HINDFoOT; G4 mm
[RIGHT]
TOTAL BODY WEIGHT; (09 Lﬁ |
TRAP TYPE; (.S Loéic-i TRAP NUMBER;B8L COLLECTOR; /Nj)4 HT¥RAS
' |
EXTERNAL NOTESLEFC FDNT (£ 15 BEoreEl
_ T _
- PARASITES; SAVED? SE&
3G We3eUMR
OTHER ABNORMALITIES;
INTERNAL NOTES; '
: REPRODUCTION; YoUME /MUfLE,
PARASITES; SAVED?
OTHER ABNORMALITIES;
HISTOPATH SAMPLES; LIVER TOTAL ~ LIVER SAMPLE
' WEIGHT; 2" ,’73 WEIGHT; () °‘qil
KIDNEY TOTAL : KIDNEY SAMPLE
WEIGHT WEIGHT; 0.8q

RIGHT KIDNEY; Z-©9
LEFT KIDNEY; z.Zg

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
' OF CAUDAL PHALANGEAL PAD.




(—

ALLIED PAPER, INC /PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE.
BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA]

\’:‘563'?0307 me.
SPECIMAN ID CATALOG: (2084386370307 ”EITE: BACK GRAUND=> ¥-RWER
DATE COLLECTED; (2]gl53 SPECIES; MUHKAT SEX; MAce CAOULT)
- TOTAL LENGTH;SW‘[ mm  TAIL; 253 mm HINDFOOT; /| mm '
- [RIGHT]
TOTAL BODY WEIGHT; |35‘7c}
TRAP TYPE; lSLD?ﬁgNE TRAP NUMBER; 8637 COLLECTOR; M(I£. HARAS
EXTERNAL NOTES; EPISTAXS £5pUT MUP
REPRODUCTIVE;
PARASITES; ,o0oNg . ' SAVED?
OTHER ABNORMALITIES;
INTERNAL NOTES; |
REPRODUCTION; AOULT ML
PARASITES; | SAVED?
OTHER ABNORMALITIES;
HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; 5(9.23 WEIGHT; () 0.4 g
2) 034
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT WEIGHT; "'3

RIGHT KIDNEY;Z.% q
LEFT KIDNEY; Z-‘?g o

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
: - OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA]
A E3 (o030 M 1202943 863030k MR

'SPECIMAN ID.: CATALOG: {2 SITE: BRAKGLAUM) > L-RILTL
| - | @ o
DATE COLLECTED; (Z{B\‘B SPECIES; NWRYLAT  SEX; H‘%%t MALz cﬁwu\
TOTAL LENGTH; S° M\ marLs 29° mm HINDFOOT; “JO mm |
[RIGHT]

TOTAL BODY WEIGHT; u%é

TRAP TYPE; .5 Losil TRAP NUMBER; B63b  ° cOLLECTOR; MI(Ke (M3

SIS - -4 C(Smm Lonk)
EXTERNAL NOTES; BapKse QUi [RNT (26, ¢ ¢ o - LACIRATINN AT L-d
REPRODUCTIVE; Dﬂg QoT APuN@uﬁi Lo UMD

PARASITES; a SAVED?
OTHER ABNORMALITIES;

INTERNAL NOTES;
REPRODUCTION;%&%@ Awg*r MALE

PARASITES; ' SAVED?

OTHER ABNORMALITIES;
; .

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE )
WEIGHT; 21§ - tl-Bq WEIGHT; | Desg
' : ' v g .Z\ o.b 4
KIDNEY TOTAL KIDNEY SAMPL
WEIGHT WEIGHT; (.34

RIGHT KIDNEY;Z.Sq
LEFT KIDNEY; Z-‘lg '

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
: "OF CAUDAL PHALANGEAL PAD. : '




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRATL[ONDATRA ZIBETHICA]
' SPECIMAN m.:Besqosozmtcnuoc-lzqu :3654,@:02 SITE: (AT IRIVEK- | Jt‘t/:d;\ ,

A

SEOTTON
DATE COLLECTED; }a}lo/QS SPECIES; /N |NL | sr:x;m’? (ﬂ
TOTAL LENGTH; S0Amm  TAIL; /S0mm HINDFOOT; 25 mm ’
[RIGHT]

TOTAL BODY WEIGHT; [ 130 | |
TRAP TYPE;|.5 DNBLZ TRAP NUMBER; 3G~ 591,500 COLLECTOR; /) )( 46 iy dce <

Q- oW _
EXTERNAL NOTES; : . |
REPRODUCTIVE; - |
_— - | -
PARASITES; Sucki~s lcer SAVED? Y ES }
T vt ((fuo vvmenoss o cawd‘)
— Q)
OTHER ABNORMALITIES;BRotEM (2T FouT, LEFT (QwER CANWE |
4(?W3£Q¥Eb\€f{‘ .
INTERNAL NOTES; O K— [
| REPRODUCTION; |
PARASITES; SAVED? f
OTHER ABNORMALITIES;
HISTOPATH SAMPLES; LIVER TOTAL | LIVER SAMPLE, o l
WEIGHT; SO, 6 4 WEIGHT; Smp/e creC 26
. : : 544mp /{ r(UL 0 7 %
KIDNEY TOTAL : KIDNEY SAMPLE
WEIGHT WEIGHT; /.9 :

RIGHT KIDNEY; &/, 9 9
LEFT KIDNEY; S 6 g

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT f
OF CAUDAL PHALANGEAL PAD. %




ALLIED PAPER, / KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY:\ MINK [MUSTELIDAE VISON} / mﬂmﬂw—m

'PECIMAN ID.: CATALOG: ~—s1rR:. DAY Cue i
;?%970 ya/ﬂy/{. /z 0(7‘ 923 .l?$ 4’705/0/”70 04C/<;/za~/»—-o

..... [

DATE COLLECTED; .2 /9/73 éPEczEs i/l SEx, N+t

TOTAL LENGTH; 40 u TAIL; 87w HINDFOOT; (3

TOTAL BODY WEIGHT; /25X %7 _.

TRAP TYPE; / /o Dz?;eb (:// TRAP NUMBER; B& %77  COLLECTOR; /7] /htnnns
le

EXTERNAL NOTES; (o Dcd@er 774,/
REPRODUCTIVE;

PARASITES; _ﬂcjj " éo ) | savep? Yes

OTHER ABNORMALITIES;

INTERNAL NOTES;
REPRODUCTION;
PARASITES; ) | SAVED?
OTHER ABNORMALITIES;

HISTOPATH SAMPLES; LIVER TO’I'AL 4 LIVER SAMPLE
WEIGHT; gm : WEIGHT; #/+.39«
£27 -9
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT WEIGHT} f = /. 5 qin
RIGHT KIDNEY; 5.0g9%« a 3

LEFT KIDNEY; 5 7/ gm

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
' ‘ OF CAUDAL PHALANGEAL PAD.




|l

.

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA]
.SPECIMAN ID.:BG&4IO73MK CATALOG 1213438660103 MK SITE: API-Pc -KR

DATE COLLECTED; /2-/3-93  seecies; Min k SEX; Male
TOTAL LENGTH; SGomér  TAIL; /85 mun HINDFOOT; 249 mum
[RIGHT] |

TOTAL BODY WEIGHT; 9/4 §«s |
TRAP TYPE;Oniheac~ /(O TRAP NUMBER; SE & correcTor; M. ke ,-L,Lm's'

EXTERNAL NOTES; MNorma L
REPRODUCTIVE;

PARASITES; | SAVED?
OTHER ABNORMALITIES;

INTERNAL NOTES;
REPRODUCTION;

PARASITES; _ ~ SAVED?
OTHER ABNORMALITIES;

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; 54.7 9ws WEIGHT; =/ -39%s
: 2 - .ngs
KIDNEY TOTAL ~ KIDNEY SAMPLE
WEIGHT WEIGHT: 4 gous

RIGHT KIDNEY; {.§ 9us
LEFT KIDNEY; 5.24us

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MI / MUSKRAT [ONDATRA ZIBETHICA)

SPECIMAN ID CATALOG: SITE: 0 -
6(;.340804MK j 21493 BG23408od MK API-PC KR
DATE COLLECTED; /2-/4- 3 SPECIES; A((A/K.  SEX; /Aa/e
ATOTAL LENGTH; e AIL; \1@3m™  “AHINDFOOT; 23mmM
SUOmm ' [RIGHT]

TOTAL BODY WEIGHT; I063j

TRAP TYPE#’/Z_ [@L«a(é TRAP NUMBER; B6 5“-[ -~ COLLECTOR; /X #Lm%

EXTERNAL NOTES;
REPRODUCTIVE;

PARASITES; : SAVED?-

*OTHER ABNORMALITIES; Dm-ow{uk 0PPeT inciser Soow Yrap. etn \ower wetSer

VPP Nght tarmine and  hioYerol lower canvnes brolven. uvpcr‘\*q anine
MUSSWY . Lower twmenSetssS ard Oiwers Gure o\& \h’u‘- €S -

INTERNAL NOTES; .
REPRODUCTION;

. PARASITES SAVED?
% OTHER ABNORMALITIES;Stssufes e \iver, prebady o} +ime c§ dedis

HISTOPATH SAMPLES; ¥ LIVER TOTALyq ¥ LIvER saMpLE 53
WEIGHT; 3 WEIGHT; -1
% KIDNEY TOTAL ' % KIDNEY SAMPLE
WEIGHT WEIGHT;
RIGHT KIDNEY;M Ty 29

¥ LEFT KIDNEY; 4-49

SPECIAL COMMENTS;

Da)(r\ w%(( ba 5@«# 6n /Z /@-43 vra Hd'\orw. oc q7<

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POIN’I‘
OF CAUDAL PHALANGEAL PAD.

¥ dencve ‘8555. u\(;cm\xm ’w\\ev\ B.\ q.\d& colle don teum '\-. e b?&

by protessivne teeun~




(

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA)

SPECT ID,: CATALOG: N - sITE: ADI-PC - KL

le4- Q“% —QJ’ 6\44\@@ |G p(cc e _ . :

DATE COLLECTED; /2- (533 seecres; st © SEX; M@(lp
AL LENGTH; TAIL; HINDFOOT;

TOT NGTH; 47 whun L; 264 i oy 6B wan

TOTAL BODY WEIGHT; /g4 gun

TRAP TYPE; # [ (eto({ TRAP NUMBER; B6 69 COLLECTOR; ,(/( _/-é/nr's

EXTERNAL NOTES; .
REPRODUCTIVE;

PARASITES; o SAVED?

OTHER ABNORMALITIES;
INTERNAL NOTES;

REPRODUCTION;

PARASITES; SAVED?

OTHER ABNORMALITIES;

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; 20-7 94~ WEIGHT; ,; @ -3
gz 0.3
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT WEIGHT;
RIGHT KIDNEY; [ 4 4un 8.55

LEFT KIDNEY; / d 9un

SPECIAL COMMENTS;

et

-HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK {MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG: SITE: DBa<legnov’?
B C, Y71 A05 M 12 17630GY47305m .
DATE COLLECTED; /¢[17/53 SPECIES ;N)n sex; 1~/
TOTAL LENGTH; bYyy/mm  TAIL; Q)3 m~~ HINDFOOT; &~
: [RIGHT]
TOTAL BODY WEIGHT; JY¢29 |
TRAP TYPE; Crrpava'ul;v‘p TRAP NUMBER; BG-Y/7  coLLECcTOR; Mike HAnais
o1) ley
EXTERNAL NOTES; Tiekes (2) :

REPROBYCTIVE; Dt o U/’/’t‘r\- Ao tovi i~ es GRrelee ~~)
VPrPem ) VUSRS Damacep o~ TRAP

(Avinve TeeTH looks ¢ &nies : y
PARASITES; How o ) ke,  SAVED? yeT (Trck! /
Riskt Les, Fracrvne
Frosm 1rap . -, —olp
OTHER ABNORMALITIES; (ppem LerT Apnemdeny misSsas =B
INTERNAL NoTES; (\C
REPRODUCTION;
PARASITES; SAVED?
OTHER ABNORMALITIES;
HISTOPATH SAMPLES; LIVER TOTAL ' LIVER SAMPLE C 5% ™/
WEIGHT; $7.¢% WEIGHT; O, ¥ %2
KIDNEY TOTAL - S KIDNEY SAMPLE
WEIGHT WEIGHT; 3
RIGHT KIDNEY;® ' 05~ 7?29

LEFT KIDNEY; (. S~

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
' OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELID%E’VISON} / MUSKRAT [ONDATRA ZIBETHICA]

2020 )
spscm]%k 1D. .S‘mfd CATALOG: . SITE: OT3S®0 OB - AU AZSS
oI1LAY oD(LOLoS'me 121U |
'DATE corrECTED; ||22|9Y SPECIES ;UG K&M  SEX;MAL
roTAL LENGTH; ©/C mm TAIL; Z(g®> mm  HINDFOOT; e mm
» [RIGHT]

TOTAL BODY WEIGHT; |24 ¢
TRAP TYPE; |10 -COMIBZARTRAP NUMBER; OD-(2Z COLLECTOR; MK HACAS

EXTERNAL NOTES;

REPRODUCTIVE ;¢
. : '———\\
PARASITES; < ucitob MUTES (TNTT) SAVED?
OTHER ABNORMALITIES, s ‘(hp-o'
: VWEKUAQ IAﬁkL
INTERNAL NOTES ; - CD:% OL*@\ @HL&.‘&W@A C 5—/mm,\/0mﬁj)
| REPRODUCTION,MM
PARASITES; - SAVED?
OTHER ABNOWITIES' : & -
NP UA3TMUT ML LU LOE:E,s, -mm (‘%%TS CMWWM}
HISTOPATH SAMPLES; LIVER TOT - LIVER SAMPLE
. ' WEIGHT; , (thes indudes Hhe WEIGHT; 0.3 o
KIDNEY TOTAL .~ KIDNEY SAMPLE
WEIGHT WEIGHT; l.og

RIGHT KIDNEY; 3 |( q
LEFT KIDNEY; g.zc)_

-
~

SPECIAL COMMENTS;

<

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.

Ronce r2Av - 7S]




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA]
0 Nol ool myL 012794 0D ol oz MR A
SPECIMAN ID.: CATALOG: SITE: O ¢ln gﬁ\

GHAMAz=y
DATE COLLECTED; (,’Z_'Il “ SPECIES; MW SEX: Fem@e
TOTAL LENGTH; 530 mm TAIL; 23045 mm HINDFOOT; 74 mm
| [RIGHT]
TOTAL BODY WEIGHT; (037 ¢
TRAP TYPE; -5 D§UWBLL (o\LTRAP NUMBER; OD-O | COLLECTOR; 1 \((s. (Hrhells
~ ool ‘
EXTERNAL NOTES;
REPRODUCTIVE;
PARASITES; SuCKN6 m(Tzz.('AuA. C‘E@") SAVED? A0 C

OTHER ABNORMALITIES;

INTERNAL NOTES;

REPRODUCTION;
PARASITES; SAVED?
OTHER ABNORMALI ES; - -Q%# &fm%ﬁCé?an{thﬂ
o'\ Qwr_\ﬂ Q&ﬁé
HISTOPATH SAMPLES, LIVER TOTAL LIVER SAMPLE
WEIGHT; 3¢ a WEIGHT; 0.3 q
o'
| ©.2 3
KIDNEY TOTAL | KIDNEY SAMPLE
WEIGHT WEIGHT; 1.3 g

RIGHT KIDNEY; 3.0 9
LEFT KIDNEY; 3¢ a

SPECIAL COMMENTS;

<

HINDFOOT MEASUREMENT; CRANIAL ?OINT OF TARSAL PAD TO MOST DISTAL POINT
~ OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE'VISON] / MUSKRAT [ONDATRA ZIBETHICA]

oDIYRZ O1Z2794 D14 0Ze¢MIL
SPECIMAN Ig .oqm(a CATALOG: SITE: OTEGD OAM
' KALAMAZOD (2] Vel

DATE COLLECTED; 1}&7{%’«{ SPECIES; uusyisr SEX: mﬁu;-

| TOTAL LENGTH; 575 mm TAIL; 250 mm HINDFOCT; !3mas EAR;

| [RIGHT) [RIGHT]

TOTAL BODY WEIGHT; [<qlb I - |

TRAP TYPE; .5 Dé\ckgti TRAP NUMBER; OD-|{ COLLECTOR; (Y] (e (IS
(o Lo : :

EXTERNAL NOTES;
REPRODUCTIVE;

PARASITES; SUUIOG M(TES CT}\)TQ> | @

OTHER ABNORMALITIES,

Soer BRUSIKS 0 (EFT HUOD LES (FRemM TAP) | Lot
LiP s RRUMSED (PREBABLY FRoM ClfgLsuss O TRAP)
INTERNAL NOTES;
REPRODUCTION;
PARASITES; SAVED?
OTHER ABNORMALITIES; MWW Al %N \EV)
HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; & q_:g WEIGHT; ozf'S
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT WEIGHT; 2.0 9

RIGHT KIDNEY; 5. \q

LEFT KIDNEY; 4. b q

SPECIAL COMMENTS;

EAR MEASUREMENT‘INTERICR POINT OF TRAGUS TO EXTERIOR POINT OF APEX

HINDFOOT MEASUREMENT, CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZQO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] /[ONDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG: SITE: OTSEEo DA - IKpMnZEs
CDI171010l MR clz6adoDIIo[MR. JAVER.
DATE .COLLECTED; | )Z(Q\CH SPECIES; W&y @] SEX; FEMMALL, |
TOTAL LENGTH; €OOmm  TAIL; 248 mm HINDFOOT; T mm
- [RIGHT]

TOTAL BODY WEIGHT; EREY

Lot 62 PRING '
TRAP TYPE; [.5 Dgg&i TRAP NUMEBER; O -7 COLLECTOR; M LS. tryrees
EXTERNAL NOTES; C

REPRODUCTIVE;

PARASITES; | - -~ SAVED?

ot Epanr 1 ’nzmr ReAR.IS ASS CuT & BRUISED

INTERNAL NOTES;
REPRODUCTION;

PARASITES; ' SAVED?

OTHER ABNORMALITIES;

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE

- WEIGHT; cq|5% ' WEIGHT; 0-‘73
i .8 S

KIDNEY TOTAL KIDNEY SAMPLE

WEIGHT ' | WEIGHT; |4 q

RIGHT KIDNEY; 3.2_3
LEFT KIDNEY; 3.5 g

SPECIAL COMMENTS;

Giri Jiem
’ ios 4 ; PR sy
N ISy 2 N

[

. ~
HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
o OF CAUDAL PHALANGEAL PAD. -




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELIDAE VISON] /(MUSKRAT [ONDATRA ZIBETHICA)] !

SPECIMAN ID.: CATALOG: - SITE:CTS560 DimM- Kﬁlﬁﬂliﬁ%ﬁ

oDoOYcIo3IMI € 2edqoOogolc3ImMR _ 12AVEFL {

DATE COLLECTED;)'Z.(AC{“( : SPECIES; MuSKRNT SEXi NMIHE, I

TOTAL LENGTH; 593 mm TAIL; 298 smm | HINDFOOT; ~18 mun |
| [RIGHT]

TOTAL BODY WEIGHT; 12‘4% . (

TRAP TYPE; |.S DOUALL TRAP NUMBER; OD-0Y COLLECTOR; M KL LS '
Co\- : .

EXTERNAL NOTES; : (

REPRODUCTIVE;

PARASITES; | |

OTHER ABNORMALITIES; yM\ (Te3 CTAITC ) |

INTERNAL NOTES; | | | |

REPRODUCTION;
PARASITES; ) _ SAVED? | {
OTHER ABNORMALITIES ;-m—%%é‘#ﬂ@
- : |
HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; 42 34 . WEIGHT; o.lq a
013 |
KIDNEY TOTAL KIDNEY SAMPLE ‘
WEIGHT - | WEIc:,m';,,qc5 |

RIGHT KIDNEY; 3-O04
LEFT KIDNEY;3.'Q - i

SPECIAL COMMENTS ; o | | |

/’ i'bu,/ 77/7/,54-

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
: - OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / @ RAT ) [ONDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG: | SITE: OTSZE0 DAM - Kﬁ(ﬁo’fﬁ%ﬁ
oDoZCI0TMR olzgqozotme | RIVER

DATE COLLECTED; 1}2(9\9 L‘ SPECIEs;fmkSKW SEX;

TOTAL LENGTH; 420 nm.  TAIL; IZ® mm  HINDFOOT; 14 pm

[RIGHT]
TOTAL BODY WEIGHT; /214 3

TRAP TYPE; | S DOUWALE  TRAP NUMBER; OD-CZ  COLLECTOR; MILE HARELS
Co '
EXTERNAL NOTES;

REPRODUCTIVE;
PARASITES; | SAVED?/
OTHER ABNORMALITIES; M MQMTQ

MISING Y, THIC oD ISURMY CefT oM e T /Zacva Foot

INTERNAL NOTES;.

REPRODUCTION;
PARASITES; _
. ’ N -
OTHER. ABNORMALITIES m\%} PossIBLe EMPHESLNA 1ccie:
Z- Q_téSTS(/O LUER one LIKES TﬂEN)ﬂ CYsSTS
1 AUust
HISTOPATH SAMPLES; - LIVER TOTAL _ LIVER SAMPLE _samftt
: WEIGHT; Sol‘bj | WEIGHT; ©-Zg t.34q
o.z 3
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT ; WEIGHT; 2 o
RIGHT KIDNEY; 474 TR

LEFT KIDNEY; 4.(, qQ

SPECIAL COMMENTS;

o e

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




ﬁ

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT IONDATRA ZIBETHICA) "

T meR. 01594 T8 1l ozOI™MI . :
SPECIMAN 1%‘.\1U-Z°l CATALOG! sxmzmuselbet-léwﬁm,
: !
DATE COLLECTED; Z-{S-9¢ SPECIES; "WIKRAT 8EX; MALE '

TOTAL 1.13:«;1'11;4-@?l mm TAIL; 2494 mas  HINDFOOT; Tl e | (
gee [RIGHT) | !
TOTAL BODY WEIGHT; !lb3 a
TRAP TYPE; |5 DOWAWE G TRAP NUMBER; T3-lb COLLECTOR; M{Ke Hrierly )
DY thold , .

EXTERNAL NOTES;

REPRODUCTIVE; - }
PARASITES; MITEd- TATC : SAVED? Yesn »
AlGoMO- VI |
OTHER ABNO |
) {
INTERNAL NOTES;

REPRODUCTION [

PARASITES SAVED?

LIVER SAMPLE =
WEIGHT; 1 0.365 )
i

.2 O '
KIDNEY TOTAL KIDNEY SAMPLE |
WEIGHT WEIGHT; 0.9 ,z

RIGHT KIDNEY; 3l o
LEFT KIDNEY; 3.7 ] - | 1 |
SPECIAL COMMENTS; | |

HINDPOOT‘MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
. OF CAUDAL PHALANGEAL PAD.




~

~ ALLIED PAPER, INC. /POﬁIAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELIDAE VISON] / MUSKRAT [ONDATRA ZIBETHICA]
TROL 02oZme oUSYY TR O leoz0Z MR
SPECIMAN ID.: CATALOG: szu-muemobt KAAMAZN
_ R\UeR.
DATE COLLECTED; 2-1S-94 SPECIES; MwRAX~  sex; FEMAQ
TOTAL LENGTH; - °omm TAIL; 225 mm  HINDFOOT) (9 mm
[RIGHT] |

TOTAL BODY WEIGHT; T14° o
TRAP TYPE; !'O ComBififl TRAP NUMBER; T8Ol COLLECTOR; MIKZ HARRLS
EXTERNAL NOTES; '

REPRODUCTIVE)

PARASITES; /i (1€ = TATT SAVED? yef} ,

: ' #lcoho! Vin'

INTERNAL NOTES;
REPRODUC

PARASITES SAVED?

HISTOPATH SAMPLES; LIVER SAMPLE

WEIGHT; 1> ©.4
o.43

KIDNEY TOTAL KIDNEY SAMPLE

WEIGHT WEIGHT; |.
RIGHT KIDNEY;Z-49 ?lg

LEFT KIDNEY; 2.43

SPECIAL COMMENTS;

HINDFOOT HEASUREMENT, CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD. :

%




ﬂ

ALLIED PAPER, INC./PORTAGE CREEX/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [Mi'm VISON) [onmvrm ZIBETHICA]

SPECIMAN ID. "Bszozaavﬁcmmc;azmweszososmﬁsmnsTruu.woeﬁ~(Oknrm

vy |

DATE COLLECTED; 2-Vo{ SPECIES; muaweny SEX) Femule
TOTAL LENGTH; S//am  TAIL;ZSLwm HINDFOOT; “32 mm
[RIGHT]

TOTAL BODY WEIGHT; 9003

TRAP TYPE; Toble @i\ TRAP NUMBER; TB-32  COLLECTOR; M\L% ttmzers
EXTERNAL NOTES;

REPRODUCTIVE; quééu Ceof

PARASITES; TNC -~ SAVED? ‘j@

OTHER ABNORMAL
Bru‘ii )

P v B a,-‘-_.'. 3 —’“J
INTERNAL NOTES; . woldle @\)
REPRODUC?;GK: 2

SAVED?

HISTOPATH SAMPLES; LIVER SAMPLE

wzmm;o.qa
.O'%%
' XIDNEY TOTAL KIDNEY SAMPLE
WEIGHT WEIGHT; ;.53
RIGHT XIDNEY; 3.03

LEFT KIDNEY; A -8}

SPECIAL COMMENTS:;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD T0 MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.

)




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

del
BIOTA STUDY: | nunﬁnl?mg‘ L{VIBSSNI / WUSKXRAT [ONDATRA ZIBETHICA]
Wo3ol m oz oso(mK . KAEmMAZDS
SPECIMAN ID.: CATALOG: SITE: TROUBRADEE- o
DATE COLLECTED; Z~1b-qY S8PECIES; MUK, SEX; -Em]e
LENGTH; S| TAIL; Niman HIRDFOOT) Zime~
TOTAL 15 Z mm [RIGHT]
TOTAL BODY WEIGHT; 5gé>
TRAP TYPE; 11O COMIGEATL. TRAP NUMBER; TR-(| COLLECTOR; M (KT LAES
EXTERNAL NOTES; |
'REPRODUCTIVE; | o

PARASITES; T|(/S CMD) CofT HR Dp,uoalﬁc BAVED? H4€D-ur [ uﬂ/)

aww‘i

OTHER ABNORMALITIB

HISTOPATH SAMPLES; LIVER SAMPLE

WEIGHT; 0 9
d . 29‘
KIDNEY 'ro"rhif’ | RIDNEY SAMPLE
WEIGHT WEIGHT; |.0
 RIGHT KIDNEY; 2.7, 7

LEFT KIDNEY; 4.9 >

SPECIAL COMMENRTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO NOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




).

ALLIED PAPER, INC./PORT?:? CREEK/KALAMAZOO RIVER SUPERFUND SITE
-3

BIOTA STUDY: MINK | - visoN) /(aus TRA ZIBETHICA] i
BPSME
spzczﬁx{?‘s}onsﬁfm( &%&ggzm >m 8ITE: RoUBID6S CALAMATES 24
DATE COLLECTED; 2Z-16-99Y | BPECIES) Muzreqy SEX) §ive Take |
5)

; >0, Spmm  HINDFOOT; 65 mw |
TOTAL LENGTH; ESmm TAILI DRy7m e | E
TOTAL BODY WEIGHT; 99,
TRAP TYPE; XS’ Dmo%mum NUMBER; ‘T 3-2% COLLECTOR; mg@_m

EXTERNAL NOTES)
REPRODUCTIVE;

PARASITES; M(Ti S (TATD) SAVED? 424, in\ Ut

TR T

OTHER ABNORM&D

REPRODUCT [
PARASITE SAVED?
OTHER ABNORMALITIR !
i
HISTOPATH SAMPLES; LIVER SAMPLE
WEIGHT; , Yo, t
; ‘¢ 35
KIDNEY TOTAL KIDNEY SAMPLE %
WEIGHT , ~ WEIGHT; 4.2 |
RIGHT KIDNEY; ’a.‘i} : _ 2

LEFT KIDNEY; 2. 4o, ]

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT l
- | OF CAUDAL PHALANGEAL PAD. |




.ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

stele
BIOTA STUDY: MINK [MUSSELIBAE VISON] [onmm ZIBETHICA]

SPECIMAN ID.:T8240304w 2 CATALOG :02/494TB2903 syry &“-SI'J.‘E ,mwm-;awwmmm

DATE COLLECTED; Z-\bY SPECIES; MusyRAT SEX; MA\Q«-
TO’I‘AL LENGTH; #m\ TAIL; Q)gwm _ HINDFOOT) £ & mm '
[RIGHT)

TOTAL BODY wr:mm‘, qoq %

TRAP TYPE; /t0Con ¢ 2 € A TRAP NUMBER; TBR?. COLLECTOR; M(&m

EXTERNAL NOTES;
. REPRODUCTIVE;

>

' PARASITES; Mile CWC) - SAVED? "j&s

')

INTERNAL NOTES;
REPRODUCTS;

SAVED?

HISTOPATH SAMPLES; LIVER SAMPLE

WEIGHT; .S,
. ) "‘f}
KIDNEY TOTAL XIDNEY SAMPLE
WEIGHT . WEIGHT; [y
RIGHT KIDNEY; “3.\; p

LEPT KIDNEY; 210

SPECIAL COMMENTS;

HIKNDFOOT KEASUREKENT, CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEX/KALAMAZOC RIVER SUPERFUND SITE

BIOTA STUDY: [uus'rzr.nm: VISON] /@[ommm ZIBETHICA]

3PECIMAN ID.:T8 nwvlm’;.(:umssob?qm)om, mksrm: 7(0&&6&’ )DGE
M Ak |

DATE COLLECTED; 3//7/97 . SPECIES; MGHRDN  SEX; /%J/e
TOTAL LENGTH) G5 TAIL; A4 ?;gggg?’m 63

TOTAL BODY WEIGHT; WOG9

TRAP mrnrw TRAP NUMBER; TR-tl COLLECTOR; M(Kz HACES
) } abe (o
EXTERNAL NOTES; Goﬁwlg
REPRODUCTIVE;
pof

_PARASITES; 'W | SAVED?

REPRODUCT
PARASITES SAVED?
OTHER ABN
HISTOPATH SAMPLES; LIVER SAMPLE
! WEIGHT; N O.4o
804 S
KIDNEY TOTAL ' KIDNEY SAMPLE
WEIGHT WEIGHT; O ¢
RIGHT KIDNEY; S.0s, g

LEFT KIDNEY; 5. Ep

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO NOST DISTAL POINT
- OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: @[wsrmm}: visoN] ( MUSKRAT }ONDATRA ZIBETHICA]
= y : p ol 1C)6v€r

SPECINAN ID. " Olb0 %mﬂ:xruosw?qlfeﬂ-os oémKSITE:‘TRUJ@“

o =
DATE COLLECTED; a//;/ 7¢ SPECIES ; SaEKMUSKHAT SEX ; /Qg‘g%&g
TOTAL LENGTH; 5&0mm  TAIL; A{0am HINDFOOT;  Fma
|QDO9 [RIGHT]
TOTAL BODY wzm 2 :

f

 TRAP TYPE; WL TRAP mzn;ﬁ COLLECTOR; (MWIE HeRL3

EXTERNAL NOTES; g
_ REPRODUCTIVE;

PARAS ITBS: ANC SAVED? "\€5

i OTHER ABNORHAL'

INTERNAL NOTES;
REPRODUC

PARASITE

..... Z‘«"?ﬂl{lﬁio“"“

HISTOPATH SAMPLES, LIVER SAMPLE

WEIGHT; O 0. Y 3

. 2)0.3 >
KIDNEY TOTAL KIDNEY SANPLE
WEIGHT WEIGHT)

RIGHT KIDNEY; 5. 2'7‘?

LEFT KIDNEY; &.| %

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DIBTAL POINT
OF CAUDAL PHALANGEAL PAD.




' ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELA VISON] [ONDATRA ZIBETHICA
SPECIMAN ID.: CATALOG: SITE: PUTOWeLL
PO 020 tMR - 03149y PD%OZDlmIC

DATE COLLECTED; 3-/4-9Y | SPECIES; WW sgx; MALC

TOTAL LENGTH; SWZmm TAIL; Z48 mm HINDFOOT; ‘B (mm
_ [RIGHT]
TOTAL BODY WEIGHT; l?,Z,o’ﬂ _

TRAP TYPE;lf%éggigﬁg0bTaAP NUMBER; P)-Ol,  COLLECTOR; (M||(y%e( HARAS
{ . '
EXTERNAL NOTES;
REPRODUCTIVE;

PARASITES; M\TER - (ST SAVED? A2A \j‘&

WTHER ABNORMALITISS, - Ma/\ Jé MW@%

INTERNAL NOTES;
REPRODUCTION;

PARASITES; ' ‘ SAVED?

OTHER ABNORMALITIES;

HISTOPATH SAMPLES; LIVER TOTAL ' LIVER SAMPLE

WEIGHT; sqé WEIGHT; 1) 0.7 g
' : 2\ o. 5§
KIDNEY TOTAL . KIDNEY SAMPLE

WEIGHT

WEIGHT; |,
RIGHT KIDNEY; 4.2 q ' qfk

LEFT KIDNEY; ‘ldﬂ

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD. '




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELA VISON] / MUSKRAT [ONDATRA ZIBETHICA
SPECIMAN ID.: CATALOG: SITE: P AOWelL OAmM

D LLOZ0LMR. | 0314qq?D TZoz0um
DATE COLLECTED; 5-14-7¢{ SPECIES; MyatedT SEX; FeMAE
TOTAL LENGTH; 51T mMmM  qaIlL; 2071mm HINDFOOT; (oqmm
: [RIGHT]

TOTAL BODY WEIGHT; 404 Hq _
. 1.5 OOMALZCt( TRAP : - OLLECTOR; :
TRAP TYPE; -5 DOASLZ (o NUMBER; PD-27  COLL MYl HAees

EXTERNAL NOTES;
: = REPRODUCTIVE;

PARASITES; MIES- TNTC SAVED? ( m
N OTHER ABNORMALITIES; hH' b’lﬂﬁk Lg é/m,aw\x gw.q‘t M
INTERNAL NOTES;
REPRODUCTION; o afiue Towo. L % -
’d'\:\u yes G
PARASITES; SAVE (0.5¢)
&uEr ARNORMALITIES; 9.»&0\ |
. &m&c\ WCL Zox15Xs mm)
_ *EEQU\EX' HSTO (D. ¥
HISTOPATH SAMPLES; LIVER O'I‘AL | LIVER SAMPLE
WEIGHT; 324 | WEIGHT-\)o 5 q
2 0 3 3
KIDNEY TOTAL KIDNEY smp %
WEIGHT WEIGHT; 0.9

RIGHT KIDNEY; 3.00
' LEFT KIDNEY; Z.Qg

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELA VISON] MUSKRAT’IONDATRA ZIBETHICA)]

'SPECIMAN ID.: S~ SITE:
oh oo, 531454 POD0204 MR PO Oamm
DATE COLLECTED; 3-/4-9Y4 ‘sPECIES; MWEOKPAT SEX; MALS.
POTAL LENGTH; 94b mm TAIL; ZO9 mm  HINDFOOT; ©9 mm

[RIGHT]

TOTAL BODY WEIGHT; 094
TRAP TYPE; |10 Conl@EAR. TRAP NUMBER; PD-O7) coLLECTOR; M (Gt reC HIRELS

EXTERNAL NOTES;
- REPRODUCTIVE;

PARASITES; _ ~ SAVED?
OTHER ABNORMALITIES; &£PISTRX\S

INTERNAL NOTES;
REPRODUCTION;
PARASITES; 3 SAVED?

OTHER ABNORMALITIES;

N

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
o | WEIGHT; 29.l0q WEIGHT; 0.4 q
0.3
KIDNEY TOTAL KIDNEY SAMPLE

WEIGHT WEIGHT; |.2.q

RIGHT KIDNEY; Z.A9
LEFT KIDNEY; 2.9 4

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
' - OF CAUDAL PHALANGEAL PAD.

.’-_'_




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELA VISON] { MUSKRAT [ONDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG; SITE: N WELL DA
Dilozoeme. 031494 P01 20k ML | Pt D
 DATE COLLECTED; 3-14-9¢ specIES; ("WSKPAT sex; MALE
TOTAL LENGTH; S50 nm,TAIL; 2235 mm HINDFOOT; I3 mm
[RIGHT]
TOTAL BODY WEIGHT; 130\045 :
TRAP TYPE; ('S DIWBE ol TRAP NUMBER; PD- -1 COLLECTOR; M) (CiAer .
S ; i W %ms

EXTERNAL NOTES;

REPRODUCTIVE;

PARASITES; M (B3~ TAOTCL | SAVED?

OTHER ABNORMALITIES; y =1

INTERNAL NOTES;
REPRODUCTION;

PARASITES; M_ 1 epiC ;sgié_a? .)%ﬁé

OTHER ABNORMALITIES;

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE

WEIGHT; qz:‘lg WEIGHT; ))07.%
_ ‘ )04
KIDNEY TOTAL 'KIDNEY SAMPLE
WEIGHT WEIGHT; 133
RIGHT KIDNEY; 49 3 | -

LEFT KIDNEY; 5.2 9

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
' ’ OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC. /PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELA VISON](/ MUSKRAT [ONDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG: SITE: PUFPoWLL
PDIB 0zo3IMMIR os:qq«(?ongouamra
DATE COLLECTED; 3-14-54 sPECIES; MUsreAT  sex; FEMALL

. TOTAL LENGTH; 49Ymm TAIL; 195 mm  HINDFOOT; 13 mm

| [RIGHT]
TOTAL BODY WEIGHT; (044q

TRAP TYPE; "Egﬁ)‘lﬂb SARAE TRAP NUMBER; £D-|%, coLLECTOR; M CHACL HARAS
i |w) -

EXTERNAL NOTES;
- REPRODUCTIVE;

PARASITES; ' SAVED?

OTHER ABNORMALITIES; cu« uvé).wj "hw —Amw;wxj paﬂ‘( dl &

INTERNAL NOTES; Py
REPRODUCTION; Gk
PARASITES; Y SAVED?)/CB
OTHER ABNORMALITISZ |
HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE .
' WEIGHT; 38.09 WEIGHT;!) 0.43
. Z\O.Bs
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT

WEIGHT; |3
RIGHT KIDNEY; 3-13 !

LEFT KIDNEY; 3. 2,3 -

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND -SITE

BIOTA STUDY: MINK [MUSTELA VISON] NDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG: SITE o
D2qozosmMR p314gqqPDTd oS MR ALUIWELS DM

DATE COLLECTED; 3-1d~F{ SPECIES; (MUSKRAT SEX: Mg

TOTAL LENGTH; <|¢| | \m TAIL; ZO3 mm  HINDFOOT; 08 mm
| [RIGHT]
TOTAL BODY WEIGHT; | OO q

TRAP TYPE; l%g_wrfigz"“%np NUMBER; PD-2Y COLLECTOR; M\CHNEC HPICAR

EXTERNAL NOTES;
REPRODUCTIVE;

PARASITES; MR ~TAC - SAVED? (4@), U}

OTHER AﬁNORMALITIEs; Salsk koK Q-%:T’\af) W\a,g,\,ruﬂ

INTERNAL NOTES;

REPRODUCTION; |
PARASITES; - SAVED? Jonion Ooused.
OTHER ABNORMALITIES; M—&;@A@ﬁhpﬁ |
HISTOPATH SAMPLES; LIVER TOTAL '~ LIVER SAMPLE
: WEIGHT; 32Z.l WEIGHT; bo 43
KIDNEY TOTAL - KIDNEY SAMPLE
WEIGHT WEIGHT; '
'RIGHT KIDNEY; -2 @ -4 4

LEFT KIDNEY; 53-S9 3

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
: OF CAUDAL PHALANGEAL PAD.




(

ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: @INK [MUSTELA VISON] / MUSKRAT [ONDATRA ZIBETHICA]

SPECIMAN ID.: — CATALOG: SITE: Pl A(uwel DM

P3O0 MK, 031954 PD3LICIMK A RZA RIGER.

DATE COLLECTED; 3-/7-9Y SPECIES; MK sEX; FEMALE

TOTAL LENGTH; 509 mm TAIL;  |7Zmm ![*gggg?'l‘i 19 mm

TOTAL BODY WEIGHT;  (0u)\ q .

TRAP TYPE; -5 LONESPRWhrap NuMBER; PD-30 COLLECTOR; /M(KE HihaLs
FosT o)

EXTERNAL NOTES;
’ REPRODUCTIVE;

‘~

pARASITEs;TfQLs@ﬁ%ﬁe, g ~ SAVED? y2» o

A0cym ¢ ALGHTL
OTHER ABNORMALITIES; -
INTERNAL NOTES; .
REPRODUCTION; pvAnies I AcTuE
PARASITES; : | SAVED?
OTHER ABNORMALITIES;

HISTOPATH SAMPLES; LIVER TOTAL ] LIVER SAMPLE
WEIGHT; 3‘1.13 WEIGHT; Vo. 3 q
) 2)0.3 q
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT ~ WEIGHT;" 1.|3

RIGHT KIDNEY; 3,33 «

LEFT KIDNEY; 3.3 9

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT .OF TARSAL PNS TO MCST DISTAL POINT
- OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOOIRIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELA VISON] / [ONDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG: SITE: o (A DAM

Ad3oolo MR O33oqd R D3c0lo MR _
DATE COLLECTED; 3-3°>9Y. SPECIES; Moy R AT SEX; MALS.
TOTAL LENGTH; S44mm  marn; z24 HINDFOOT;

mm - [RIGHT) @® mm

TOTAL BODY WEIGHT; |3 05,3

TRAP TYPE; .S DOUBZ G TRAP NUMBER; A D-30 COLLECTOR; Mg tiAiS

FovT Holi)
EXTERNAL NOTES;
REPRODUCTIVE;

PARASITES; MED-TATC SAVED? M

: mUuT|

OTHER ABNORMALITIES; FACEZ><Z wmé&ﬁz% CrADE 1S
AMMAC ATIARK . RIBHTHEOLL (26 DAMAERY Die
To FooTtiow) TRAP :

INTERNAL NOTES;
.REPRODUCTION;

PARASITES; : SAVED? S
OTHER ABNORMALITIES; L\VER - SCA TRACKS (ocest anfc)

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE

RIGHT KIDNEY; 4/,(03

WEIGHT; (eleSH WEIGHT;1)0o.8 q

- Z)o.g 3
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT WEIGHT; 2.29

LEFT KIDNEY; </—,3

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
‘OF CAUDAL PHALANGEAL PAD. :




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOQO BiVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELA VISON] ONDATRA ZIBETHICA]
SPECIMAN ID.: CATALOG: - SITE: e MM
A Oz oML " 033014 AD2ZHotolMmR

DATE COLLECTED; 3-30-14 SPECIES; MAMNRAT sEx; FEMALE

TOTAL LENGTH; >!Z mm TAIL; 213 m,  HINDFOOT; 70 mm
- | [RIGHT] .

TOTAL BODY WEIGHT; JO(© q

TRAP TYPE;!<S DMUAE ColC TRAP NUMBER; A 0-24 COLLECTOR; M\ |k ttiWRLS
FORT tod \

EXTERNAL NOTES;
REPRODUCTIVE;

|

PARASITES; m T2 -T:\C& , SAVED? ?a“aw [

- OTHER ABNORMALITIES;

INTERNAL NOTES;
REPRODUCTION;

PARASITES; ' : SAVED?

' !
OTHER ABNORMALITIES; ROTHoURRIES < Ton AWN/AUD TO QUAT Faues 3

PRoPiR STNSL. MoPR. DEVRIOPMEAT

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; 87.44 , WEIGHT; 1) 0. 6 1
. B3 Z)o.s j

KIDNEY TOTAL KIDNEY SAMPLE

WEIGHT WEIGHT; ° :.s_,’

RIGHT KIDNEY; 2 G q
LEFT KIDNEY; 37 eS-

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
- OF CAUDAL PHALANGEAL PAD.

3

|

—




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELA VISON] [ONDA'I‘RA ZIBETHICA]
SPECIMAN ID.: CATALOG: SITE: ALesIND O\

ROOA0loIMR 0330 ADFOI03MAR

DATE COLLECTED; 3-3o-9( | SPECIES; MUMIRAT SEX; MALE

TOTAL LENGTH; S<9mm TAIL; Z30mm HINDFOOT; (,7] " m |
| [RIGHT]

TOTAL BODY WEIGHT; 14(0q
TRAP TYPE; F’o S DEWALZ (¢ TRAP NUMBER; AD-0% COLLECTOR; M lKe (‘l‘ﬁf&f&@.
ST tholg)

EXTERNAL NOTES; _
REPRODUCTIVE;

PARASITES; M\ (Tg3~ TATC | . SAVED? %M;
OTHER ABNORMALITIES, (L IZEHQFGDT DYMmAoen Dug 1o a’-bbTﬁd,D T

INTERNAL NOTES;
REPRODUCTION; MALE- (0 TACT
PARASITES; : SAVED?

OTHER ABNORMALITIES;

HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; 58.0q - _ WEIGHT; )o.4 q
2Y0.3 9
KIDNEY TOTAL ' KIDNEY SAMPLE
WEIGHT : WEIGHT; ‘9 ,.3 '

RIGHT KIDNEY; 4.'13-
LEFT KIDNEY; 4@ q

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
: OF CAUDAL PHALANGEAL PAD. ~




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

BIOTA STUDY: MINK [MUSTELA VISON] /_[ON_DA'I‘RA ZIBETHICA] l

SPECIMAN ID.: CATALOG: SITE: g (2BHAN DA
A D l\eoloTMIT 033094 A D LgolozMR - | [
DATE COLLECTED;S’So'qL( SPECIES; MUJKLAT SEX; '
TOTAL LENGTH; HUDMM  mpATL; 229 mum HINDFOOT; (®mnr | {
[RIGHT) ;

TOTAL BODY WEIGHT; 124 /(_3
TRAP TYPE;| < DNAE G CTRAP NUMBER; AD-lo COLLECTOR; ("\\K$_ HHARELS |
FOST Hold |
EXTERNAL NOTES; : . .
REPRODUCTIVE; : |
PARASITES; M(Ted- TAPTE o SAVED? Wbﬁ )
. ’ /

OTHER ABNORMALITIES; R(6HT £efiR FOOT TRAUMATIEE) Due TO T2

—_—D

INTERNAL NOTES; | o .

REPRODUCTION;
PARASITES; - SAVED?
OTHER ABNORMALITIES;AUDZ OF D¢ 19 LARIATZD LUEl EVIRNCE |
of BLOOD QO

HISTOPATH SAMPLES; LIVER TOTAL | LIVER SAMPLE }
WEIGHT; 451q WEIGHT; i) 0.3 9 |
Dofgq |
KIDNEY TOTAL KIDNEY SAMPLE 3

WEIGHT WEIGHT; 1,33

RIGHT KIDNEY;3.83 ‘
LEFT KIDNEY; 349 ‘

SPECIAL COMMENTS;

' HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD. }




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA SBTUDY: MINK [MUST!LA VISON) MUSKRAT JONDATRA ZIBETHICA]

'PECIMAN ID.: CATALOG! BITE: AUIGAND DAM
ND SO oqes M DY oYaYy NOSLOYESME
DATE COLLECTED; 4-4-94 SPECIES; IURMRAT SEX; mALS

TOTAL LENGTH; S5\ mur TAIL; AT g HINDFOOT) U me

[RIGHT]
TOTAL BODY WEIGHT; % aQ
TRAP TYPE; \FwDCMchm& TRAP NUMBER; A0-5d COLLECTOR; /ML HARAL

troud
EXTERNAL NOTES;
REPRODUCTIVE;

PARASITES; MUITS (‘rJoTQ) : SAVED? a:z.b,bo o&xm\bﬂ

PR

-

OTHER ABNORMALITIES;

IN"I‘ERNAL NOTES;

SAVED? 4, UnLeymalin
E CTSTE)
. HISTOPATH SAMPLES; LIVER TOTAL. LIVER SAMPLE
WEIGHT;. (w”% : WEIGHT; N 0.3
0.7 q

KIDNEY TOTAL | KIDNEY SAMPLE
WEIGHT . WEIGHT; ,.q
RIGHT KIDNEY; 5.7q pa

LEFT KIDNEY; ;55

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT) CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE

: MUSTELA VISON ( MUSKRATD[ ONDATRA EISETHICA
BIOTA STUDY: MINK | | (MUSKRAT) AT RS

ID. CATALOG!
N SO MR S 0590 ADIEGSUMR

ADELOSOV
DATE COLLECTED; 4-5-3Y SPECIES; MUBKRAT SEX)
HINDFOOT; 1l »nw

LENGTH; 533 TAIL; 2\2
ToTAL m “*  [RIGHT)

TOTAL BODY WEIGHT; (381 o
TRAP TYPE; tzgg\l&?—%ﬂﬂ. TRAP NUMBER; AQ-WP COLLECTOR; MICHARL H AR

EXTERNAL NOTES;
REPRODUCTIVE;

SAVED?%,:M\&

PARASITES; M k‘(ﬁacwm)
e 2 (£6 BiROKEN Frem (56 HoLD TRAP

OTHER Aauom;frxgs}

INTERNAL NOTES) wl
REPRODUCTIDNt .

pxw.smss; i
OTHER Aanommuss; L\V%l

SAVED? (2B, .
bq\.M‘\:S-V“
LIVER SAMPLE
WEIGHT; ) 0.6
230.3 q

KIDNEY SAMPLE
WEIGHTS \.7 o

HISTOPATH SAMPLES;

-KIDNEY Tom 2 &g
WEIGHT
RIGHT XIDNEY: <8 4

LEFT KIDNEY; q.v 3

SPECIAL COMMENTS;

- HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD.




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY  MINK [MUSTELA VISON] / MUSKRAT [ONDATRA ZIBETHICA]

SPECIMAN 'ID.¥ CATALOG: SITE:
AO-leoSelML 04T Y AD1LOSOL MK
DATE COLLECTED; <~7-9¢ . SPECIES; m\/\)\é SEX; MAlz

TOTAL LENGTH; 5 pm TAIL; 24> m HINDFOOT; (o3

- @% [RIGHT]
TOTAL BODY WEIGHT; 73134 |
TRAP TYPE; [ DOWALZ (OI_TRAP NUMBER; A0-l\y COLLECTOR; /N|CHiTzC A
CoTTToOLD)
EXTERNAL NOTES;
REPRODUCTIVE;
PARASITES; CicAn - ' SAVED?
OTHER ABNORMALITIES;
INTERNAL NOTES; -
REPRODUCTION;
PARASITES; ' SAVED?
' OTHER ABNORMALITIES; (g0
HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; 02.5 & WEIGHT; 1) 0.8 9
‘ 220.3 q
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT o | WEIGHT; 14 q
RIGHT KIDNEY; 5.5 q
LEFT KIDNEY; 5.5 q

SPECIAL COMMENTS;

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
OF CAUDAL PHALANGEAL PAD. '




’

ALLIED PAPER, INC /PORTAGE CREEK/KALAMAZ0O RIVER SUPERFUND SITE

BIOTA STUDY: @[MUSTELA VISON] / MUSKRAT [ONDATRA ZIBET ICA]z\ E l

SPECIMAN ID.: CATALOG: SITE:

AQDLSLIOMK 042 a{A00LOTIOMK ; .
DATE COLLECTED; 4-2b-%4 spectes; MWK sex; ML 9
TOTAL LENGTH; (Z5 mm TAIL; 214 wmwm HINDFOOT; <2 mwm "\

[RIGHT] | N

TOTAL BODY WEIGHT; (1772 a
TRAP TYPE; ).S DOV TRAP NUMBER, A 0-0lo coLLECTOR; MIKE by |

EXTERNAL NOTES; L
REPRODUCTIVE; . %

PARASITES; L 10 CTNTC), apprais§ ;&5&,{31&1 SAVED? %@,;MM

TRESCH)
OTHER ABNORMALITIES; wa’\ w \\‘V %“ﬂml‘g‘* QN ag N

LﬂFr‘ Nean Llvg DHRUISED anrl'/ s .'

INTERNAL NOTES; SR R | 3
REPRODUCTION; S |

PARASITES; I SAVED?
OTHER ABNORMALITIES; {EM e Q,mfﬁc‘ on (srtwél
; S ameerd, | of:

' ' - po BMOQ&&T&LW m HE usPth &Ew*b
HISTOPATH SAMPLES; LIVER TOTAL MRoPLATYRIOF PosT MY ER™S

vy 0(502& ‘.-

WEIGHT) (83q . WEIGHT; )o. 33 |

:: e 0. 3'3 ,

KIDNEY TOTAL KIDNEY wLE |
WEIGHT WEIGHT)

RIGHT KIDNEY; 4.6 q
LEFT KIDNEY; 49 4

SPECIAL COMMENTS;
W%e éOU}Q Fon EUIDE~CE o) Aleufm
M/d/k DIseERSsE J C;ﬁuv//\/e' D’.{ﬁm,eo-. (éqloé'/ﬁlc pre Z(ICA/ 72A00comS J {

- HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POIN’I‘. _
OF CAUDAL PHALANGEAL PAD. _ 1




ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELIDAE VISON](Z MUSKRAT [ONDATRA ZIBETHICA]

SPECIMAN ID.: CATALOG:  strE: Bt Cuch ConTrel
BQ 3580203MR O8IG28cC 280303 mna
DATE COLLECTED; £/yf53 SPECIES; /ustna™ SEX; M\ (x&\mai-ufe_.\\.

TOTAL LENGTH; 5/9 mne TAIL; Qo 3mm - HINDFOOT; 70»m EAR; (37

o [RIGHT] [RIGHT]
TOTAL BODY WEIGHT; 572 g~ |
. Le9 HD’D . BC 2% . -
TRAP TYPE; LESh TRAP NUMBER; BC3% . COLLECTOR; /7). M
EXTERNAL NOTES; /[ Oco./~ mousi |
REPRODUCTIVE;
PARASITES; SAVED?
OTHER ABNORMALITIES;
INTERNAL NOTES; -
REPRODUCTION; \mniocuue.
PARASITES; Jage, uprm (2 cudle SAVED?
_OTHER ABNORMALITIES;wh 'z wmcdeling on tofn <Ldoens 3 g
. LN B ﬁ”’eg"'- rraess !
HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
WEIGHT; 35,43 - WEIGHT; O. 7q ¥
KIDNEY TOTAL | KIDNEY SAMPLE
WEIGHT WEIGHT; /}79

RIGHT KIDNEY; S>keinic 8 &
LEFT KIDNEY; 1l Jo

SPECIAL COMMENTS:; ‘
R

EAR MEASUREMENT; INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
' OF CAUDAL PHALANGEAL PAD.

L ik




s;fecimen Identification No. (380263 upn I
catalog No. OBPUGSBL 380203 MR

Site Name ﬂ( —ﬂZ/’ K@

Day [ Mo. _ Dﬁ ' Year q 3 Tima of Collection (5 -
(I; F Genus _C/lr'\.((‘(\:‘j'vf'\ Species /Maﬁk b l(‘\( < }
TL_ 5 v Tadl 2CD g wF Ve Bar D wien  We. _ SE[Z 0 un '

Collector /aj— /ja//‘té Trap No. 6(/3 |
Trap Type 6‘[09 1056 Leﬁcwl l//bé/' #~ / Live : |

REPRODUCTIVE DATA: ' |
' |

MALE- Testis: L L Wt.

Seminal Vesic-les: Minute Small La.'rga’ Epididymis: éonvoluted Not Conv. ‘
FEMALE- Embryos R _ L Crown Rump Saved Discarded ‘(
Placental sé;rs R - L . COrpqra Iutea R L f

Mammary Development: Small Large  Lactating Ovary Wt.
Vagina: Inactive Cornified Turgid Plugged ]
Reproduct ive Stage: Nulliparous Semiparous Multiparous’

Comments:

SPECIAL COLLECTIONS: . l
SAVED DISCARDED

Ectoparasites: Y N

Endoparasites: Y N SAVED DISCARDED }

Stomach Contents: Y N : ‘ SAVED DISCARDED

SAVED DISCARDED i

Other- .
Other- | ' SAVED DISCARDED 8
HISTO. PRESERVATIVE ABNORMALITIES/ |
ORGAN WEIGHTS " SAVED (SEE BELOW) COMMENTS ‘
Liver O Lo Y ¥ / _
' 5pleeh IY N — ){
Kidney 147 rYY ¢ Y w -
Adrenal L R ‘ C Y N l]
Y N
Y N j

PRESERVATIVE: 1) 4% BUFFERED PARAFORMALDEHYDE, 2) BOUINS, 3) ALCOHOL, 4) )



ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
BIOTA STUDY: MINK [MUSTELIDAE VISON] /A(MUSKRAT [ONDATRA ZIBETHICA]

SPECIMAN ID.:E( JJ0DSMCATALOG:08(2936C L T0RSMISITE: Rottl o 'Cre,?J’\.

DATE COLLECTED; 08/ /,;z/?3 SPECIES; Sec.above SEX; "

TOTAL LENGTH; U@Oyam TAIL; HINDFOOT; EAR; A 5m
a & m P 18T [RIGHT) " [RIGHT] "

TOTAL BODY WEIGHT; ~7/(O7. |

TRAP TYPE; LéﬁhO(d TRAP NUMBER; fC 2]  COLLECTOR; (WA .4}

- EXTERNAL NOTES;

REPRODUCTIVE; N
O‘Y‘maj

PARASITES; SAVED?

OTHER ABNORMALITIES; owzr jaw — left inciser Liroken ofE

INTERNAL NOTES;
REPRODUCTION;

PARASITES; NéT‘MtJ SAVED?

THER ABN%ITIES;LZ:Q—\ codal \tueyr \QBNS,OL pa\e_ 'wh'da,

(S colsY
HISTOPATH SAMPLES; LIVER TOTAL LIVER SAMPLE
) 'WEIGHT; %,‘73 WEIGHT; 0.33
KIDNEY TOTAL KIDNEY SAMPLE
WEIGHT . WEIGHT; O,
RIGHT KIDNEY; \.© oy ‘ q%

LEFT KIDNEY; \,Ctg
SPECIAL COMMENTS;

EAR MEASUREMENT; INTERIOR POINT OF TRAGUS TO EXTERIOR POINT OF APEX

HINDFOOT MEASUREMENT; CRANIAL POINT OF TARSAL PAD TO MOST DISTAL POINT
' ' OF CAUDAL PHALANGEAL PAD. :

UL S ok

X

W\




Speciman Identification No. &}70505 .UQ
catalog No. 030—4366.}7030; MR

Site Name Aﬂ'— p(/’ Z&

Day _LZ_:__ Ho. 09 ’ Year q 5 " Time of crallaction
CIZ F Genus [?t'x(&'«“lx-u : Species /C(a j; ._» TN
o JEC ., Tatl | EQ wa, (=< Bar _J2 O L‘) we. S e
Collector A&([LI Larri 4 Trap No. AfSCL;r7
Trap Type | ad ' Live_ Dead
REPRODUCTIVE DATA:
MALE- Testis: L W ' _ we.

nginal'Vesicles: Minute Small Large Epididﬁmis: Convoluted Not Conv.

FEMALE- Embryos R _ - "L Crown Rump Saved Discarded

L Corpora Lutea R L

Placental Scars R

- Mammary Development: Small Large Lactating Ovary we.

Vagina: In_active Cornified = Turgid Plugged
Reproductive Stage: Nulliparous Semiparous Multiparous

Comments:

SPECIAL COLLECTIONS:

Ectoparasites: Y N SAVED DISCARDED

Endoparasites: ¥ N SAVED DISCARDED

Stomach Contents: Y N SAVED I?ISCARDED

SAVED DISCARDED

Other-
Other- SAVED DISCARDED
' . ‘HISTO. PRESERVATIVE ABNORMALITIES/
ORGAN : WEIGHTS SAVED (SEE BELOW) = COMMENTS
Li 2¢ 74 2
iver AR A & -
Spleen Y N
Kidney L/ ‘yR /-ix ¢ ¢ N /
.Adfenal L R c Y N
Y ¥
Y N

.5)

PRESERVATIVE: 1) 4% BUFFERED PARAFORMALDENYDE, 2) BOUINS, 3) ALCOHOL, 4)



APPENDIX D
ERT/REAC SPECIMEN DATA SHEETS



Location No.___ (§11938C 380203 MR Sample No. 79

Site Name___/<afs ma 2o River _ Date Collected___§ Jil73

Collector | M. H’ : | |

};’rocessor Phil Kim - .Datc. Processed 3/&5'/? 3

Trap Type @-&éﬁ- Zﬂé{ hel ./ Live {circie au)

Genus /)AJA‘}T‘CL Species %'Af:U«_ L (DN

Total(mm) 55 Tail__ 203 __ Hind Foot ?O Ear___ /3

Weight(g) ) ' _ Partial (Whole ) (e oo

Ectoparasites: Y@ ‘ : L Saved Discarded (et oo

Endoparasxtes @ _-&3314& Saved Discarded ) (o oui

Male Female

L Testicle: L g  w__ & Left Ovary L w

R Testicle: L___F W £ © Right Ovary L w_

Testicle Wt: L 0:0F R_0.0€/ Cc 0./30 Ovary Weight L R/ C

Seminal Vesicle: @ Large  (circh o) Placental Scars L R

Epididymis: Conv. @ (e oo Embryos L R (i pro. 100 Soriaiom o0
C ok 10 rooord mesrics)

Maﬁmﬁa: Small large Lactating (circis oo
Vagina: l.nlétive Cornified Turgid Plugged (airic con

Repr. Stage: Nulli Semi Multi (e o)

Uterus w/ @ms _ w/o Ovaries

ORGAN WEIGHT HISTO PRESERV. COMMENTS
Liver 31006 8308 (DN 0 Sk AL —= 3544
Spleen ' Y O ’
Adrenal DA /ROIY Y p¢
Kidney Y .
Thymus 0.959 Y @ 0

Y N

Y N

Y N
L 30y ABamx30mm gy <i“.*”?3 ‘
R H1blg Towm 1 mm -.;;Jw;) R%.%4

.wrs -
(ower)

weeywh 0% hwee ofludo Sample 31-906



Dorsal Pelage Color - Ventral Pelage Side Pelage

Age Based on Sex Organs: Subadult Adult  (are e

Age Based on Body Size: Subadult Adult  (crcio om)

Subadult Adult  (circie o)

Age Based on Pelage:

Comments:

. j :

Worksheet:



Location No. OS/ \}qg ‘KL')\7O:DU(_MQ Sample No. ’)\4}1
L In-

Site Name KC‘: ! c Weroo D I\UC/ Date Coliected

Collector & M Mo fmeros
Processor '/TSN—L SC{(“—\L"JU(Q(( Date Processed. g‘,’s l-':z?
Trap Type ( (cl.\"o l& Live @ (eircie oex)

Genus Oncle be Species_____ (. ¢ ".)J’ h ce

Toulmm__ YO T [£G s Hind Foot___ (5 Timm B A L
Weight(g)____ (O ¢ ' | Partial @ | (oo cem)

Eeoparasites: Y (N - Saved Discarded (e oo
Endoparasites: Y(//- ) | - '

Saved Discarded (circio one)

Male 5 F . Female o '_ S
L Testicle: Laomm _ w_A44me  Letovay L w
5 ‘/
R Testicle: L_ ERH m 15E Right Ovary L w /
. . /
Testicle Wt: Hﬁg l/yﬁe C % Ovary Weight L R 4 C

0067  0.0F : _ /’
Seminal Vesicle: §mall’ Large o Placental Scars L R,
Epididymis: Conv. Q ot Conv. (cirok coe) Embryos L R/ (if prosent. use workahert oo

back 10 rocond  metrics) -~

’

Mammaries: Smal] Large Lactating (circie o)
Vagina: Inactive Cornified Turgid Plugged (e ee:
Repr. Stage: Nulli Semi Multi (circie e

Uterus w/ Ovaries w/o Ovaries

ORGAN WEIGHT HISTO PRESERV. COMMENTS
Liver Aswss @ N _O° _ Skk Wb A6
Spieen tha . Y ®
Adrenal « ¢0Fs R Y. CHY
- Kidney Sce Bedoww @ -
Thymus Lb@ YN
Y N
Y N
- Y N
] ’ /‘f(ff/
o (el Widney (“10‘1‘-3 A %1% pmm / e ot 1 53 ﬁ 6J+
i . W
Lt idneg 1854 4 migen [ T ﬂvmv’

R |-

:{vff-w.' Wikisto wlien - 25 7‘\53

{over)


file:///acP.r

Dorsal Pelage Color Ventral Pelage

Age Based on Sex Organs: Juvenile Subadult

Juvenile Subadult

Age Based on Body Size:

Age Based on -Pclage.: Juvenile Subadult

Side Pelage

Adult (e cne)
Adult  (rci om

Adult. (circie cue)

o K

Comments:

v

L ‘j’l“w _ /’(ﬂjia[ sC” 1.:-"\-, IQ' At t‘#

]
Ly YToNA /[, 2

/.0 /(.[/_ s '(7(\ |- w/“:;.’ E/r(_/

I .ra -4 fen o

4

Worksheet:



Locstion No. 0849J8¢ 37243 0 MR Sample No.____od 7.8

Site Name /Qéqﬂ% Liver Dae Collected £ /1//§ 3
Collector M Al fHeicr

Processor___ LA/l Kipa Date Processed 7/3/ / 73
Trap Type, o 11'71/.1{'{4 ‘l" ] Live (circis cxs)

Genus___ QMQJT:L | ' | Species 3}[ rd‘ﬂ/ (Ch

Total(mm)__5 75 Tail___d 3€ Hind Foot____ 7/ Ear___//
Weight(g) /3 \57 : - Pania} _ ole ) (circto axm)
Ectoparasites: Y @ ' ' Saved = Discarded  (sircic o)
Endoparasites: Y @ | | : Saved Discarded (aireie oo

" Male N/A ' | B Female .

L Testicle: L w__ Left Ovary L_flmm W__7mm

R Testicle: L _ ~ _ Right Ovary L_Gnm W_ lemm

Testicle Wt: L, - i /R i C Ovary Weight LO.OYo] RQANSTD C_wt .

Seminal ve_sgcre;/- Small Large (e ow Placental Scars L_— R_—_

Epidjdymis: Conv. Not Conv. (circie axm) Embryos L —_ R__—— if proscrs. e woriboct oo

back w ol mearics)

Mammaries:  Small Large Lactating e o
Vagina: Inactive Comified Turgid Plugged (circi am
Repr. Stage: Nulli Semi Multi (e con l

Uterus w/ Ovaries w/o Ovaries ‘/

ORGAN * WEIGHT HISTO PRESERV. COMMENTS
Liver _ 2,0-16} @ N Bc. Shlpy = L'.S,D.J
Spleen 0.8 Y V4 J
Adrenal C)oqs JE1o290Y n°
Kidney ' ’ N _r
Thymus Y ) [0 _

Y N )

-Y N

Mising
L 44K = | . : O Yk 444
R 2.62 | Shi 53\ Kidey [ergth 4
Rt -y e TR e E
X3

'--XKUN' OS' e _u"L;-,\o ba\v\?\é - SC %J



Dorsal Pelage Color Ventral Pelage Side Pelage_

Age Based on Sex Organs: ~  Juvenile Subadult Adult (o am
Age Based on Body Size: Juvenile -Subadult CAdult  (ircie en
Age Based on Pelage: Juvenile Subadult Adult  (rw om

Comments: Minor~ 7 SCAAfa‘leﬂ /t##‘ Cra
| yellew ioloced cpat A
A[C.% 2 D;\M[&/ U

JﬂM;!Q[c wl 1 28/ on

WM [he cp Lver,

Worksheet: .



Location No. 0;”373@03 S’OBOCL MTL Sampie No. R S\'}

Site Name__1 ¢, jc“‘"‘ﬂ—oo Date Collected g’f - 73
Collector @& M Mike Hacris | R
Processor. /i;—m( Scri.‘{'-brq(k ' | Date Processed .5"731*?3
Trap Type le_g l’l&l(& Live (a'-u- o)
Genus ()V\rg a‘\'f& Species 2, lo( 'H’\Ic [
Towlmm_ 290~ Ta_ RO Fwme  Hind Foor_ {Jimm Ear_ & (i
Weight(g)____ o & - | Partial @ -
Ectoparasites: Y (N/__ . Saved ' Discarded (circio oue)
Endoparasites: Y /N)_ | _ : Saved Discarded  (coes o
Male ' | Female |
L Testicle: L_ § mm W Smm Left Ovary L. w /

~ R Testicle: L 7""'& w L{'\A Right Ovary L w /
Testicle Wt: L.C55¢ R 96y €c_—— Ovary Weight L R / C
Seminal Vesicle: Small Large (aro am Placental Scars L
Epididymis: Conv. Not Conv.. (circlo ozx) | Embryos L (if proaces. ume workshnct an

ok w record merics)

Mammaries: S Large Lactating (curce oo

Vagina: Inacti Comified Turgid Plugged (cre con
Repr. Stage Nulli Semi Multi (cirio o

/ Qvaries w/o Ovaries

ORGAN WEIGHT HISTQ PRESERY. COMMENT
o
Liver PARAK! N 0 - Sl 30.95
Spieen 2K Y g )¢
Adrenal R-0%5L-. 014 Y g°
. Kidney See Qlow @ N N
Thymus LAY Y @
Y N
Y N
Y N
|2-'9H’ K\()\Hu/\ -l S'-SC:S @ | OO PN o 1“lm wJ < 2‘3
. wAwn " ) [N (W72 5
Left Kidne - [ §1 5 3 shic J0,”

@ -OO 7\.L1M[cv\<i( ’Q”ﬂm W‘(}L
o hwef WY k\s‘b SQ'CﬁUV’\If as.bqu

L

. ﬁ)e‘b\""'



Dorsal Pelage Color ' Ventral Pelage Side Pelage

Age Based on Sex Organs: Juvenile Subadult Adult  (circi o)
Age Based on Body Size: Juvenile Subadult Adult  (circio o)

Age Based on Pelage: Juvenile Subadult Adult  (cireio om)

Comments: ___.X_mm_ﬁm_&aa_n_i_m&_am{m/ :

Worksheet:



-

Location No._$01093%C I 61061 R

Sample No. 277

‘R\uer

Site Name Ka& A WL OO

Date Collected___ J 1093

Collector_Mi} e &Eﬂj‘s ond Heedlor Yirsg Wmcann

Processor W\DLH‘ .ngo\up

Dau: Processed &3““\3

Trap Type LQ‘?LQ‘C(_

Live @ (circto o)

Genus ()nc]g JIL%

Species__ 2(\;-,2‘\1«\"(@

Total(mm) fa,ﬂ_ik Tail QS{U”\M

Hind Foot_ % ta T

rigad (peddopad

Weight(g) 1913 g ~ Partial ole) (e o)

Ectoparasites: .Y @ Saved Discarded (circic one

Endoparasites: Y L_/]\D_ Saved Discarded (ciroio o)

Male _ Fangle //

L Testicle: L_2(0mm _ W__[2MM  Left Ovary L w_

R Testicle: L_JAMM  W__ )3 mm Right Ovary L wW___

Testicle Wt: L.'g%gf_k . 8@%’ CLZ4d5 Ovary Weight L R 4 C_

Seminal Vesicle:  Small @ (Gircio o) Pl@d Scars L T.4

Epididymis: @\lot Conv. (ark am Embryos L /'/R (f proscu. ui workabwes 00
ok 10 recond merice) / B

. ] I_arge_ Lactating  (circie coe)

Semi Multi (circie oon

w/o Qvaries

Uzerus/«"w/ Ovaries

Ear 9&“\”\ (hqn* e:~~’>

ORGAN WEIGHT HISTO PRESERV. COMMENTS
Liver 52845 @n o Shde weghd S0
Spleen LTI ) g
Adrepal \ ‘.‘1553 l-,;lle (N av
Kidpey Loy R-3 BKJ @ N e T -
Thymus AT« Y -'\19 e
Y N
Y N
Y N
_ e
o Lemetin 2
NQwey ZH,\ 9‘(-.\ - 33imm bW w fnoske sechons o
W& T L h4e
JOM:\ _ .QU\NW"\ Q-
— ."1" K (ower) ) L\UQ(' -SC\NP\' wl \“sb SCC-"I"v\ - 53 \QS
m;’d’“" 1)

z...'v"ﬂ'



Dorsal Pelage Color Ventral Pelage Side Pelage

Age Based on Sex Organs: | Juvenile Subadult Adult_~ Gcircie cme)
Age Based on Body Size: Juvenile Subadult " Adult / (circs o)

Age Based on Pelage: Juvenile Subadult @ (vircis ane)

Comments:

Worksheet:

J mmoc c'/r_‘s'-co(c"t\‘kmf on live. {/ Mt J;.nm. (,\L,f\ P,‘,/, (;—(Ag ;ur,f,\u_‘




Location Nc& 0% 134> BC A0 30 ML Sampie No. 518'()

Site Name\ ‘(r\nm/rrm .R‘\L’.o C . Date Collected % 1,1“\3

Collector /W € Mike Harris

Processor M. BJt«oL\VQ Date Processed ?/3 J /‘\_3

Trap Type LG% \Ah\& | Live Dead (oo

Genus Crde *“L | Species AN \r\e‘\H.(\l G

Total(mm)_ {{ e _ Tail_Z2J( mm Hind Foot_ 1L mn  Ear IYvren

weight(g)____ 14O G ' Partial Whole (crek e

Ectoparasites: Y @ : Saved Discarded (cireks am)

Endoparasites: Y @ | | Saved Discarded (cirois oxe)

Male Female

L Testicle: L :T]' WV 5— Left Ovary .L w

R Testicle: L y . w_ 5 Right Ovary L w

Testicle Wt: L_C0FF R_00% ¢ Ovary Weight L R_ c_

Seminal Vesic.lc_: @ large (crowam Placental Scars L . i R

Epididymis: Conv. Mot Conv. ™ (s em) Embryos L "R (if premens. ume worktoer an
— ok 10 roeed rmtnce) '

Mammaries: Small La}gc Lactating  (circio con)
V@a: Inactive Comified Turgid Plugged (ciriacem)
Repr. Stage: Nulli Semi Multi (ciro o)

Uterus w/ Ovaries w/o Ovanes

o
| Q)

ORGAN WEIGHT HISTO PRESERV. OMMENT

Liver | & N Qc Siete sL-(:;qr\"\‘ >35% Ye

Spleen 2 ézc Y v

Adrepal .+ S.6§5 & €167 Y (;D /)

Kidney :

;I:nymus ) L34 Z
@M

= ! S‘nﬂ! 9}' - 1eryin w

S

ziz@

< < —<

Mss 5/77
Widwmey S

2 J_S(_’)_afs L -|--'13§E @N % _ g%\\.( \_ui.vs\,\‘\ Kf‘a/ug jcﬁef
T ) o .(om) R —-24——4 ey ‘

wé\‘Y\‘\' '-% \\Ve‘ U'l k\ S‘CD xAQV\OE 9 CS -.'_'63


http://ic.v-v.ofe

Ventral Pelage

Side Pelage

Dorsal Pelage Color

Age Based on Sex Organs: Juvenile Subadult
Age Based on Body Size:  Juvenile Subadult

Age Based on Pelage: Juvenile Subadult

Adult  (circke ce)

Adult  (circie one)

Adult  (circie one)

Comments:

Worksheet:



Location No__120%93 BG 130303 sample No__ 211018y = YL
Site Name___KpLAmAZoo RvER Date Collected w2 lalez
Collector MIKE HHARR(S. @DM)

Processor, BOVITZ- Date Processed rAYe (92

Trap Type__ 'S DouBLe Coll Live (©ead D aret one)
Genus___ONDATRA Species__ 2(BETH '\ C U S

Total(mm)__2 2O MM Tail

230 -S MM Hind Foot

67 Mm Ear

1179.9 cavrcass

Weight(g)

‘ WhOlC {circle one)

‘ncluding Colon (121 4)

Ectoparasites: Y & Stoadhy

¢ e O (Jo.4 ;_, J\ Saved Discarded (arce one)

Saved Discarded

(circle one)

Endoparasites: Y é’)

( g'l’u 7€ ,—\

S AN EE RO IR SN RS A OO ESC NS AR NN IS OS T as

Female

Male N/A |
. L Testicle: L W_ Left Ovary L_Swmm_ w__ Y mm
R Testicle: L w Right Ovary L 9m. W_Yrm e L
Testicle Wt: L R c Ovary Weight L_- W"l R .06274
Seminal Vesicle: Small Large (ardeone) Placental Scars L. ? R_S5
Epididymis: Conv. Not Conv. (circke onc) Embryos L NI R (if present; use worksbeet on
back 1o record metrics)
Mammaries: Small Large Lactating (crce one)
Vagina: Inactive Cornified Turgid Plugged (dnﬂeone.)
Repr. Stage: Nulli Semi @ (circte one)
Uterus w/ Ovaries /. 22| 9_ wfo Ovaries
ORGAN an%\%WEIGHT - HISTO PRESERV. - COMMENTS
7 .
Liver S Y N
Spleen . Y N
Adrenal 0.7¢, 0, §3 Y N . .
Kidney 3. SZi, a lgg; N _ A
Thymus o2y 4 Y N )
Y N
Uterus wifai_11.22184 Y N
Y N :
' L Wlesis body carearr  24yal
¥ w)p sechon _ - L
7 (ower) s . .
T /7[ e /ﬁ h/- 933 9707 ‘M”\-V’b quL{z@



Dorsal Pelage Color Ventral Pelage Side Pelage

Age Based on Sex Organs: Juvenile Subadult Adult  (crde one)
Age Based on Body Size: Juvenile Subadult Adult  (cree one)
Age Based on Pelage: Juvenile Subadult Adult  (aror one)

Comments:

Worksheet:

C,&J Cevs wt 1047. 7?) . : ' = |

Loeo=<Aa T
o 47.725 4 qg.7<g YN L4
Kelveys S. 71 3 é 7’872\% ﬁ‘ .

LA T
$iF .. L2788
i .
; [ AR A
oy . M)
. Xy [ *



. R Testicle: L

. -
Location No/20893 R J 27 Ans 03 AL Sample No.__ /3 1093~ 765

Site Name _K_L\a mo:'z (= Q\'Vef" : Déte_ Collected 12/ 08/ ‘i}
Coltector__AMilce Hara's (; CE'\B
Processor eIt Deno hot | Date Processed___{2 /10 [4]
Trap Type LS Lo\r\:«r S,p} re\ Live Pead (cire one)
Genus 0 n AO‘??;‘\ Species__{\ be \’L\\'(_L.\
Total(mm)_S19 Tail__2\5 _ Hind Foor__ /9 _ Ear

- Weight(g) 934.7 /g " Partial Whole (e one)
Ectoparasites: 'Y N Saved Discarded (circe one)
Endoparasites: Y N : Saved Discarded (circe one)

Male - Female ' _
L Testicle: L /ww/ / Left Ovary L /- w__ 4

RightOvary L_§ w__Z

Testicle Wt: L, R C Ovary Weight L_J:/00 R 0., 09% ¢ ——

— ‘.

Seminal Vesicle”” Small Large . (circio ooe) Placental Scars L___—— R

Epididymus: Conv. Not Conv. (circle one) Embryos L — R | (if present. use worksbeet on
back 1o record metrics) .

Mammaries: Small Large Lactating (circe one)

Vagina: Inactive Cornified Turgid Plugged (crde one)

Repr. Stage: emi Multi  (areie one)

Uterus w/ Ovaries _——— w/o Ovaries 4. 675~

, ' w/fot
ORGAN WEIGHT HISTO . PRESERV. COMMENTS
Liver - 40, §9Y N
Spleen x| Y N _
Adrenal L @637 £ g /2 Y N '
Kidney ~ 4/65 R .75 N Lbk kidnew parhal D YHE
Thymus iYL N J!

Y N

Y N

Y N

/F/%“"”J“ ;9%/-35(;.,,'
570‘;(*1\ _ o



Side Pelage

Dorsal Pelage Color Ventral Pelage

Age Based on Sex Organs: Juvenile Adull  (cirde one)
Age Based on Body Size: Juvenile Adult  (orce one)
Age Based on Pelage: A Juvenile Adull  (circie one)

Comments:

=

Worksheet:

Tebk feaks o+ [1%0 5
| C{::m BT 4340,
N Yo.siY

. J )
L : L 4).39Y td b
ke, i, 3+7>

<. '1/7/) +Dm tl«b/«j



Location No._/20893 BG 140304 MR ' Sample No.__ /2/093 -~ 6%

Site Name KC\K ovwnearoa JCrugfl ~ Date Coliected__ /3 / 5 / A
Coliector M ke Hecer's |
Processor__ it D¥ormrbroe  PAil Kim  Date Processed__ |3 Jio [43

Trap Type  Devble ol Live @ (circie one)

Genus O dimtra Species 2 4. M (CUS

Total(mm) SUONw~  Tail__&) 30 ran Hinchgo)mgo ™ Ear_ —
Weight(g) Ao ?7? S [ ?%;L Partial - Whole  (arce one)
Ectoparasites: Y/ N - Saved Discarded (cree one)
Endoparasites: Y (N : | Saved Di;scarded {aircle one)

Male Female : _

L Testicle: L w / Left Ovary L +w Lf

R Testicle: L RightOvary L__6_w__ 5

Testicle Wt: L C Ovary Weight L_0.43Y R_0.032 C_
Seminal Vegiefe: Small Large (circe ooe) Placental Scars L_______R__—— —
Ep : Is: . Not Conv. (d."* onc) Embfyos L - R i (if present, ise worksheet on

back 10 record metrics)
Mammaries: Small Large Lactating (arde one.)
Vagina: Inactive Comified Turgid Plugged (arckcone)

Repr. StageScmi Multi (circte one)

Uterus w/ Ovaries —— w/o Ovaries ___(, [O?

ORGAN WEIGHT HISTO PRESERV. COMMENTS
Liver 4. 797:‘1&6:@ @ N
Spleen ' '
Adrenal ¢ p. OZQ R — fov ioht adcenal
Kidney & 17M7 N - Lk, YRS
Thymus 0, F93 - N : .
Y N
Y N
Y N

'S S?eilmer\ PQP+|0\\\\( chmc.n uPon rerceph ;;P Prc-ceSfrnj_

(over)

R 1t weight - T35 2y
(G X |



Dorsal Pelage Color Ventral Pelage : Side Pelage

Age Based on Sex Organs: Juvenile - Adult  (arde one)
Age Based on Body Size: Juvenile Adult  (arce one)

Age Based on Pelage: | Juvenile Subadult Adult  (crce one)
Comments:
Worksheet:

Totw freok ot 13245
(&f(wmwt_ 99y4.¢

Len wt 2¢. 7% 39.4"” 76{:& LW-“’ 27.L/f
}Mnu««’.s : 3.73 ' I—O'}a‘(kalw..] 5-035



Location No_JQOKG IR 6 1 OI0S

Sample No._fZ10G 3~ &K

Site Name KCL Lgm G200 Qi LAl

Coliector__ A ke Hadng

Date Collected_ 12/ t[’f/ 73

Processor__/ zzfﬁ lx.habg?

" Date Processed i ?-/IO /4 K4
VAR B

Trap Type [N Lm\j (ofl
Genus ﬁnA‘m LN

Live (u'rde one)
Species__ 21 he Haicu

{
Total(mm) L\C‘L( -

Tail__234 Hind Foot__G&{ Ear
Weight(g). 5372 ?g j Partial (arcie one)
Ectoparasites: Y N ' Saved Discarded (arcie one)
Endoparasites: Y N Saved Discarded (circe one)
Male Female
LTesticle: L__Jmen  W_Spw  Left Ovary L w
R Testicle: L vaw w gu\... Right Ovary L w
Testicle Wt: Le07) RLOSL C Ovary Weight L R C
Seminal Vesicle: Large (cirec o0e) Placental Scars L R

Embryos L R

Epididymis: _Conv (arde one)

(il present, use worksbeet on
back 10 record metrics) -

Mammaries: Small Large Lactating (circte one)
Vagina: Inactive Cornified Turgid Plugged (arce one)
Repr. Stage: Nulli Semi Multi (arcicone)

Uterus w/ Ovaries w/o Qvaries

WEIGHT HISTO PRESERV. COMMENTS

ORGAN
Liver 23.i5¢.  ©ON mi&gm;_mmb_&ﬂhﬂ_fc
Spleen 43axy Y N = rhsb
Adrenal L-. R- Y N ( L
Kidney '2"3-]&5 I_-[Hﬁj Y N %t K  Cnates i
Thymus 42 g Y N .

.Y N

Y N

Y N

o1t washt sy, /s

T revien



Dorsal Pelage Color Ventral Pelage Side Pelage

Adull  (arce one)

Age Based on Sex Organs: Juvenile Subadult
Age Based on Body Size: Juvenile Adult  (circk one)
Age Based on Pelage: | Juvenile Adult (arde coe)

Comments:

Worksheet:

(ivctnn $37.7¢ 4

Ll azisy  Toad lwer .
bobrre vy TOL hudhap ‘%g



16053 - - _
Location No.__5(»J 7030 F MR Sample No.___12J093~ FF0

Site Name_ K Jum ¢ 30p Rier Date Coliected___/J /g / 73

Collector___Mike [ rris

Processor___Phi) [Kim ‘ _ Date Processed___/J / 10/93
Trap Type MS S'/m-.-'ng Live @ (ardie one)

Genus Cndide s Species 2 Aci‘g. LS

Total(mm)___ 5 £4 Tail 253 Hind Foot___ 7%/ Ear__ —
Weight(g) J,J—ﬁ%rl’m 1071.( g Partial Whole (circe one)

' Ectoparasites: Y @L Saved Discarded (arde one)
Endoparasites: Y @ - Saved Discarded (cirge anc)
Male ' Female
L Testicle: L__ /ol w__F¥ Left Ovary L w
R Testicle: L___ /[ w___ % Right Ovary L w
Testicle Wt: L_0.%11 R_6.396 C_~—— Ovary Weight L R C

Seminal Vesicle: Small (circle one) Placental Scars L R /
Epididymis: Not Conv. (circie cne) Embryos L R / Gt ML_mMstl on

back to record metrics)

Mammaries: Small rge . Lactating (circe one)

Vagina: Inactive Cornified Turgid Plugged (cirdeone)

ge: Nulli Semi Multi (aree one)

terus w/ Ovaries : w/o Ovaries

. ORGAN WEIGHT HISTO PRESERV. COMMENTS
Liver 47, ,2 ﬂ @ N
Spleen

Kidney 3735 _K 3.080

_— —kefk kudoay parduf  2.992

Adrenal [ ¢,793 R o‘/mé
N

Thymus

=
ZZZ7Z

Pe it weight _ 55 q53
(_;fczeﬂj

(over)



Dorsal Pelage Color Ventral Pelage Side Pelage

Age Based on Sex Organs: Juvenile Subadult Adult (ircie one)

-

Age Based on Body Size: Juvenile Subadult @m
Age Based on Pelage: - Juvenile Subadult ﬁ\ {eircle one)

Comments:
Worksheet:

Tobat feaks Wt (3574
C&YC(L/}O Wwe /07(‘ l j

~luev wt. 47.27 4 47- 1 4
K\'zim% wt- H.47 4 {§7J

- J—



Locatioﬁ No. 36,36 Olo6 ML Sample No. /AI093 - 7é<{:

site Name__Palawegoe  [Uver " Date Collected___/ 2 | £ /%3
cotector__ N K 4o rri |
processor___Joncy _ Sritrale Date Processea___(2 [ (o I3
“Trap Type__Cons, §rr‘n s | Live (B33 (arseon

Genus___( dn Ae free Species__z ;b +h rcus

Total(mm) £ EO mm Tail___ & Z0mva Hind Foot 70 mwmm Ear

Weight(g) 39@_& 9 Partial Whole (aree one

Ectoparasites: Y @ Saved Discardeq (arcle one)

Endoparasites: Y @ : . Saved Discarded (circe one)

Male ' _ Female

L Testicle: L_omm w_[(Onm. Left Ovary L w

R Testicle: L_[Ywm W /O nn Right Ovary L W

Testicle Wt: L. WG% rR. 10045 ¢ _ _ Ovary Weight L R C ]

Seminal Vesicle: Small Large (crce one) Placental Scars L ) R_

Epididymis: Conv. Not Conv. (ircke one) Embryos L /ﬁ/ ' (if present. use wortabeet on
Back 1o record metrics)

Mammaries: ~Small Large Lactating (circe one)

Vagina:/Inactive Cornified Turgid Plugged (circieone)
Repf. Stage: Nulli Semi Multi (arce oney

Uterus w/ Ovaries w/o Ovaries

ORGAN WEIGHT HISTO PRESERV. COMMENTS
Liver 4,072 9 Y N
Spieen -104¢ Y N
(X Adrenal - 09 3 Y N
[ Kidney 2.0383 Y N Le:z 3.1
Thymus -964¢ Y N
Y N
Y N _
: Y N v Y T 7
€ Ackren | 13

L (‘\\\dl\u-( |.¥6

J2 1t wersht 299, §0
IR 7



Dorsal Pelage Color _ Ventral Pelage _ Side Pelage

Age Based on Sex Organs: Jﬁvenile Subadult Adult  (crcie one)
Age Based on Body Size: - Juvenile Subadult Adult  (ercie one)
Age Based on Pelage: ' Juvenile Subadult Adult  (croe one)
Comments:

Worksheet:

Totad freal wt &L 4 (bNR)

Covenrs 0t 396. 9 4

/.-,(-uf(. wt Nl.o7 g me ‘/Q-Wj '
MM = 45 Y Tl /ama-_é./ef)

Mivvacd + 61 cordends (b subtacha)z 13.33 )

o (O j an



12 10¢ - -
Location No. /38ﬁ 540502, MiC = Sample No. % 115 73 ¥0g
Site Name (ALAW\A?,()D Rivel Date Collected_ ! 2 [RE
Collector, __M-—LC’\ M Heers
Processor__PA UC BoviTz Date Processed__| 2 /! 7{73
Trap Type__[ S DouBLs 1L FoTHoL D Live @ (circle one)
Genus__ MUS T3+ A Species_ [/ (SON
Total(mm)_i?’_ﬁm__ Tait (70 mnm Hind Foot__ 29 imm Ear
s L, . 20/,
Weight(g) 70 1. ZJj Carass w[ﬂmd;,ae/f - Whole  (arde one) M Y 9
501 29  Ectoparasitess: Y N__SUCiide Lic? Saved Piscarded (crce one)
Lviass )
o i Endoparasites: Y N ____ ; Saved Discarded (ciroe one)
¢ 1L . .
J ["‘—"/I ------------------- sEsscanass Y Y PP T -y EEEsCEEmRAGCESSco®wn
/( ver, LW N
1»49 (,—! Male Female /A
LSWILTesncle L I3mm w3 mnm  LefiOvary L W
1
2im | i
P:n mv\w\‘f‘ R Testicle: L ‘F; w 3 M Right Ovary L_ w
Testicle Wt: LA%?%R g. /‘Z! c Ovary Weight L R C
Seminal Vesicle: Small @(w“) Placental Scars L R
Epididymis: @ Not COnV.  (circie one) Embryos L R (i present, use worksbeet on
back o record metrics)
Mammaries: Small Large Lactating (irceone
Himeme d OFF e()wf:dq ™M Vagina: Inactive Cornified Turgid Plugged (mm)-
Repr. Stage: Nulli Semi Multi (circie one)
Uterus w/ Ovaries w/o Ovaries
- ORGAN WEIGHT HISTO PRESERV. COMMENTS _ .
: ' 1pen lighl”
Liver _ D65 Y N : » /’I/Sﬁ SoCtUNG D 296 ! e ddish fonm
Spieen 1 19% 4 Y & fuqq/ Coling,
Adrenal K= § 0812 Y N
Kidney 4 . /&% N J'/}ilsh “rChia 0-45{ 9.9'a
Thymus ¢ \ﬁgé ' N .
%, Y N
' Y N
Y N Fie 105C. 75
5W
= Gt Pt ofentn SHES ﬂ
[W Y 3-S9

"{p [' l'.c QQJWV“MW ik prB(W)ﬂl"j JL.SD 4 of "":ﬂ:—‘-

3 ;W \wpl,uﬂ weo peCheved - Wuxal\f recovied vl sechon- ' P‘H

-»[w



Dorsal Pelage Color Ventral Pelage Side Pelage

Age Based on Sex .Organs: Juvenile Subadult Adull  (crce one)
Age Based on Body Size: Juvenile Subadult Adult  (crce one)
Age Based on Pelage: Juvenile Subadult Adull  (crce onc)
Comments:
Worksheet:
TRt freod ot 130 4
C[L((A/;o Wt $¢9- 2 3
Lived wés .
RIALE Total huer Sha

Kldhe.j wi’. 78‘ j T’Oﬁll .| q 7’

-
i

Rl by M%L:}W 4,1{

it romong. bty betimeys

’/bedwwéf Cam i Fermnrped mﬂﬂmﬂw [ 1ver doss
(oC A hsh . Sqﬂ‘m&fl

ih( b Y s‘fiemwj % L'rLLLV\().,‘




Location No.___ /X094 G386 “N gti®l K sample No.__/3/593 = 3D

Site Name e \owne 206 R(V e

Collector /1\' \LQ. Hc\(r\'s (CDM\_

Date Collected /& /4‘7 /93

Processor "(o:H* BO\LV\UQ

Date Processed /J//S /73

" Trap Type //Z C{[L(o:/ /(C. Ao/((

Live (circie one)

Genusﬁoé ‘7‘*6 /' (‘C\Q

Total(mm) ﬁ’éo MM Tail 8"7 ™ m

Species U '\'S O~

Hind Foot_ /3 mn~ Ear

,Testicle Wt: L. éL R ,é’

LQ;'U('P Orgoer Terno Vel - W“%( %&

Welghl(g)‘!_;’[g Lo !S[dﬁn!:r& colew Cendyewlds k&,&\!g“, Parua Whole  (drae one)
BINSG

Ectoparasites: Y. N Saved Discarded (circie one)

Saved Discarded  (circe one)

Endoparasites: Y N

Male
a IS M

L Testicle: L_fmagy W %‘mm

R Testicle: L /7 dm W 10
5‘/35 .386@

Placemal Scars

Epididymis: Conv. (a'rdeone) Embryos L \>< R

Seminal Vesicle: Small Large {circle cnc)

(i(pmem.i;:vornbecxon

back 10 record metrics)

Mammaries: ASmall Large\ lLactating (circe one)

'ORGAN WEIGHT HISTO PRESERV. COMMENTS

Liver ﬂ:‘_ | @ N fiver ceighed aStec l\.S\o Sy \® el FeWCY
Spleen - }f' Y052 - - '
Adrenal*”’ g‘wﬂﬁ'ﬁ Y N R ook cdeena)l  Suttou~dod e fot Weosses

Kidney L-923 RIe N

Ll Yo Og-Akidqeg yewsuod\ &4: Vst . pr;or tﬁ u..e“yl-\\\’
Thymus . .ijzg :

o
ZZZZ

Zoe  /PY3

¥ witloot pelt



Dorsal Pelage Color - Ventral Pelage Side Pelage

Age Based on Sex Organs: Juvenile Adult  (cirde one)
Age Based on Body Size: Juvenile Adult  (arcie one)

Age Based on Pelage: - Juvenile Subadult Adult  (cirde one)
Comments: An el oy vedh ‘1\1})1«'-\ gur P‘“c(ess‘(nf}
|
| '._.U‘
|
| N
- -
Worksheet: [-ower* JQW" 6 ("‘5_.7 -

fil Lolon - 23 755
worsht Jf comtentens- G o0g - Greensivs ve llow
wt’jh% ¢ emfy‘:, hn- 3503, 7\5j

S~ H\‘\"Q*{V\e w/'(umnéc"\\uc. Yesoe ~ 39-’03

-F-JH S/‘ow\C_«CL\ - 8(003
o S?‘Dmak(lq Con+pn+5
J)p// beure Lcrqpm( - 9%4.9

PQH ScrnpingS - Se Totad feol bt 52 5

wcpo//_ 352_.7[\7\ | (hvzann Wt 245 4
G%rme'J | kuwwt A
| , | | p Wt 6.5 4

TW\:\M Soq

'/lc_)-\rv\ W?‘.B}

« £




Location No.__/2 /3 93 BG 6 /10 F03 MK Sample No.___ /3573 = 5J5

Site Name /Q«(AM o0 (R e Date Collected /4. / /J/ 93

Collector  Mike [frms

Processor Phil Kim Date Processed__ /2 /7 /4 3

Trap Type éfﬁhéur Y% Live (circie one)

. ] ¥ (See cormments
Genus A L,y—J: Musled o Species Visemn on reverse )

—

Total(mm)__ 5 7¢ Tl /5% Hind Foot__ 2%, & Ear__ ———
5e£r<.= an emoval ! ?35’.‘lj '

Welghl(g) 'N/O /: v’e’lkllc"/l&}- 6&0‘711-441% ,_JL-M [!71 Sj ‘ - Whole {aircle one)

Ectoparasites: Y @ - Saved Discarded (circe one)

Endoparasites: Y @L | .Saved Discarded (circie one)
~ Male 3 Female

LTesticle: L__o05  W__/3 Left Ovary L w

R Testicle: L ;;& w__ /3 Right Ovary L w

Testicle Wt: L%ﬂ“;ﬂ 1307 ¢ ——  Ovary Weight L R_____C

Seminal Vesicle: Sma Large (crce ane) Placental Scars L R

Epldldymls COl'lV.. (circle one) E,mbryos L R (if present, use worksbect on
back 1o record metrics) .

Mammaries: Small Large Lactating - (circe one)
Vagina: Inactive Cornified Turgid Plugged (circe one)

Repr. Stage: Nulli Semi Multi (crce one)

Uterus w/ Ovaries w/0 Ovaries
ORGAN . _WEIGHT HISTO PRESERV. COMMENTS
Liver 43, "/5 (2 \:QC‘/" % 9?\}((/1 Lv- A/;fl-v
Spieen 3. 0085

‘Adrenal £ 9.CHE p 0,06/ -
Kidney « 4.9/< R 2.32)%
Thymus 2.3

14'&!"'\‘§1A4"\ g veshonabls
% ¥ A%Lk;% porkel 4.88)

<l Ry < (<))
2222ZZ2Z7Z

L, i&f/ A

rj



Dorsal Pelage Color Ventral Pelage Side Pelage {

Age Based on Sex Organs: Juvenile Subadult Adult  (arde ooe)
Age Based on Body Size: Juvenile Subadult Adult  (cirde one) ’
Age Based on Pelage: . Juvenile Subadult Adult  (cirdc one) 1
v |
Cominents ' Ay ,'MJ aocived frozen
!
Worksheet: P&/?L 6(41 Sclepin : /565. Suuf y'.«j9 ; }8,?‘{7

f’é/# AFJU 5”“:]”.".3 /"/5.& . ) ' | '

Foll stomack © 15,010 g | ; :
5Hv\wc£ Lth(/u{T : '/3-:03 R /:'Zw'd', orkolive w/ whie &l lahacvs 3/065‘ )

S Infeshac : 0,769

Foll colm R 224 4 | | ' |
écmMJ; : ,;. ?'S’j , ,’afk o}.'V/c, 6’“&, Md,rﬁtf 3Ll.
Emphy colm = 14.377 3 |

Lot w4180 ¢
J J

S —

Tetal fesk vt . 414 9 /bu&)
Concaro b= 404, 34

bost e s bl b 99284
Ldaen U 7llfj | WM‘L‘? 7)6[ %,_



Location No._/c2/+(93 R634o%0Y Sample No._/[(93 - D36
Site Name____ Yo\ oo River Date Colected___12/14193
Collector M Heacas C ) ’“‘)
froccssor F(é\‘\'hﬂ—h oo Date Processed '9“/ CQ/ i3
Trap Type (\(L \eq\no\A i.ive @ (circle ox) |
Genpus /ﬁ(}ﬁl\f’. \A&C) zé Species Jrson
Total(mm)_ S 40 Tail_) 72 Hind Foot__o? 3 Ear__ —
wWfo el o Grd hexk 01‘5“20\‘;1\'“0'4'\\- €32\

Weight(2)*/0_pelt - Fgo Whole (et oue
Ectoparasites: Y 67 83 et Discandod oo

" Endoparasites: Y N Saved Discarded (circks oae)
Male
L Testicle: L_ /2 w___ w /
R Testicle: L__ /& \ /11
Testicle Wt: L0305 R Ovary Weight .

Seminal Vesicle: Small Large (circk ce

Epididymis: Conv. (n-,*.,.,,)
————

SaooSSSINCCrOoAISETOREN EEmmmEEmmDe B T3 O3 DM RS KR A0 8 TR X AT R BN KD SN R R BN A0 Wt B SN N S N WS A N NN N Ny i O N Y G N G NN NN SR M

c___
* Placental Scars L\ R

Embryos L

back o record metrice)

(f present, use workshee! oo

Mammaries:

Repr. Stage: Nulli Semi Multi (eircie o)
/
Uterug w/ Ovaries w/o Ovaries

ORGAN WEIGHT HISTO PRESERYV. COMMENTS
Liver - ¥3.4 375 @ N 2 hitdo SAdony '\rewww(’és Yoot o we.‘j-\:\\\n_s,
Spleen . 40! Y N WashE o TWIT geiun s (56 0
Adrenal £7.045 R- 03¢5 Y N advewels Gppeur gellow € color 39
"'7Kidney L q.ags 9-8-/‘/05 @ N ‘g' i “a Mo figwt Midwey Ternived ?pr H\S*v Prive *ou;ﬁ\im
xt -
Thymus 24 Y N P A
Y N Qj,,-
Y N L
Y N o S c}.‘ -L'/ -

(over}



Dorsal Pelage Color Ventral Pelage Side Pelage

Age Based on Sex Organs: Juvenile Subadult Adult  (irck o
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Genus Oadok o Species Hhe ﬁ{ LS

Total(mm)___4 70 Tail__29¥ Hind Foot___ 4% Bar__ ———

wlc pet & éelnre ory am mmovd 524,04
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Age Based on Body Size: J@
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oo )
Collector M Y AC['< Date Collected e licE®
Processor f /{i LTy : Date Processed ;2 9 e
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N
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. - e , 165 ¢ fAEE oncledun fr T

Weight(g)_0 (4 a itz OS1Y iartser 5 7 Panjal Whole' ek om

- S -
Ectoparasites: Y N _Niltiw{ m TS Saved Discarded (vt o
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Testicle Wt (g): L R . Ovary Weight (g): L .
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Repr. Stage: Nulli Semi Multi (circio o) .

Uterus w/ Ovaries (g) w/o Ovaries (g)
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R Testicle (m.n}): L i w | | Right Ovary (mm): L (0f w7l
Seminal \{es‘i;le: Small  Large  cwewom Placental Scars L_A/pez R
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Tehl Lol ot 131y 4 (pme)
C&(ou.vx vt Sud.os

Lavev Wk 35 .¢ b 4—0‘}11'\0-0\-: 35-45
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(over)



Location No. 015 G4 TR 16030\ m

Site Name \46\\03«\00_00 Q\U@F

Sample No.__OJ\ G4 —0q9

Coliector__/1i ke //c;mch'DM

2 J1s /9y

Date Colletted:

Processor /Zn # Da n olqcf

Date Processcd\ ; %‘7/ ?L{

Trap Type 1.5 double coil g:OO‘\' \\0\& Live Dead (eircic oo

Gerius/Species O "\C&C\)f e 2 f\ \OQ '\‘\(\\'( Co

Totallmm)__S9|  ° Tail (mm)__ 44 Hind Foot (mm)__ 1 \

0o Pe 1+ HRe-4 @ qa€,53
Weight(g) e i

Ectoparasites: Y N

Ear (mm) _——

\ower  Partial Whole (e om)

(&t aw, Stvwaua Cond @vers, (Ol Condewds =334

Saved Discarded (circie o)

Endoparasites: Y N

Saved Discarded (circie u:).

Ma_le
R_2.99

L Testicle (mm): L35 w_{1

Testicle Wt (g): L%, ol

R Testicle (mm): L db w_ |7

Seminal Vesicle:  Small (circio cnc)
Epididymis: Not Conv. (circic om) .

- Right Ovary (mm): L,

Ovary Weight (g): L R /

Left Ovary (mm): L
(‘\

Placental Scars L

Embryés (no.) L R

worishoet on back 1o record metgifs)

(‘“ mﬂ, use

Large Lactating (ircke oo

Vagina: ctive Cormnified Turgid Pluggéd (circle ons)
tage: Nulli Semi Multi (sircie co)

w/o Ovaries (g)

ORGAN WEIGHT (g) COMMENTS

Liver 33.3%

Spleen 40 |

Adrenal LO.09 R O.OY _ 235 kA ~Acewal &,wc=§g6 _(&:& mm.‘::i)

Kidney \3.08 /97 2. %1

Thymus 7 | ' _ﬂ;gmus C\eS‘}rcyrc( AT LGqé wWKS SGQPrpc(
7;; seca). 8" ’
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Dorsal Pelage Color Ventral Pelage Color, Side Pelage Color

Age Based on Sex Organs: Juvenile Subadult | @ (circie cae)
‘Age Based on Body Size: Juvenile Subadult (c;.;b o)
Age Based on Pelage: Juvenile Subadult Adult  (circio o)

Comments: Ar)é(h\o\‘ rec\-e\[p& W\"\'(A \\E’OC\ S\epth\\'?((_ ‘g\f‘owl\ \)OA\(

--------------------------------------------------------------------------------------------

Worksheet: we \ 8"\* Og S‘\O\N\QC\,\ CC-N\S'PM\)VS ,S'Sc‘sj ?Qﬁis\\ \)Nw\\.
, o cowite T £
wet bot rok logse Cooes )3&:"\( o _\ Py

" Colem (-nidml's : /0/.57'j

(.A:'Q\j\\-\- o5 \eg;-\‘ -\bw.Or‘ J‘W—”L\-S\j
P 14 fab- 43005

Tetd fresie Wi (103 g

(a Vinas Wt . 733 .14

333 L etn e 3%0%g
505 4 '{'DW%«\ -' §‘[§°3

Ll\‘e(‘ INE 3


file:///ooSe

| 2 _
Location No._021544TB06030¥ MR Sample No._ Q02 N aY%~0%

e
Site Name k\awmo e r
Collector Milke Neceos . Date Collected___ O [15 \qq
Processor, MG &bov\c\!\kﬁ ~ Date Processed 2 I " / q‘{

Trap Type \\O fowk\:ecr _ ' UVe@ (cirels ocx)
Genus/Species OKAQ*CC\ 1\\0 Q‘\—\’\\(‘ Q

Total(mm)élji__' Tail (mm) 5 Hind Foot (mm) éﬁ Ear (mm)
W Pet+ =~ 81673

Weighi(g). “o_fett, leSt loveriaw, Yidmeys  Inee Partial Whole . (e oo
yorvalhs conrewds * (oo (‘D“\.‘_‘ﬂ - L63. q

Ectoparasites: Y N Saved Discarded (i o)

Endoparasites: Y N ' Saved Discarded (e e

Male Female

Testicle Wt (g): L R / Ovary Weight (g): L_. 09 R_.OR

L Testiclie (mm): L, W / Left Ovary (mm): L 10 w__ 1

R Testicle (mm): L, Y Right Ovary (mm): L_{L{ w__1

Seminal Vesicle,~"Small lLarge (cireko oo Placenta]l Scars L : R

Conv. Not Conv. (iric o) Embryos (no.) L R f present. use
worlobeet on back W0 record metrics) :

Mammaries: La.rge Lactating  (ciroie om)

Vagina: Cormnified Turgid Pluggéd {circic ooe)
Repr. Smge:@ Semi Multi (ircio o

r
Uterus w/ Ovaries (g) i w/o Ovaries (g)

======= OO S EENOOERCI NS OS S A RSO A SOESC RO EE NI G I N O SO A E R AN T EA R SACOE SN A EEEEEED

ORGAN WEIGHT (g) COMMENTS | .
Liver '33-.%0 : SGL\"(OVx og \\‘vct_‘. re moved: gur Lf&*ﬁ
Spleen .39 |

Adrenal 1 0% e

Kidney L D45 »_1:90 Y2 of R‘&\\\- Gidrey owoed g;r\xd‘)o 27

Thymus s '59 ﬂ émus er& Slghﬂh ig. Cowwo‘f’d

i 583 3%

"(oven



Dorsal Pelage Color Ventral Pelage Color, Side Pelage Color

Age Based on Sex Organs: Juvenile Subadult Adult (e o)
Age Based on Body Size: Juvenile . Adult - (circio o)

Age Based on Pelage: Juvenile Subadult Adult  (ircio oo

Commems.@ﬂh-\ N\Q\ Cme \\S R ‘(j(,ér\\ C&e CQMQQSFC&

@ Lowﬁs have cwohie ks FHhrooshout Hem |

G Stomach Lag
QreQ iw Size.

-----------------------------------------------------------------------------

qreyisn-yellow,

Workshest: we\j\,\)r og" S+0W\°\C\l\ Cuv\*ev\\-S— a\,c\\j
@:Co\cw + CCCUN\ condends - ?\'\j Gj

LeSF fowe rTae 'H-S"Ej-
R/, A 18 o

Cln € bno Wit £063.9 & '
oen Lot 23 52 4 Totad Lpwen 3.0 g
fidoey vt 34, WM 454
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¢ AT
Sample No.

Location No. TR320203M £

02(e9y TR320303 MR

Date Collected_ J ~ /4, — 24

Site Name__ KA A mMAzZno Riuck.
Collector Migs Haegig /M //Hmame)
Processor j : 50]/ T

Date Processed -1 7- %[

Trap Type_dQLRLE cotC

Genus/Species_ ONDATEA 2 (A7 10 S

Live @ (circlo ooe)

Totalmm)_5//

Tail (mm)_ ZS_Z __ Hind Foot (mm) 7& Ear (mm)

Cancass 6/ Fluen 2€.37;
Weight(g)_~4 [Mcctkgdml; o Ithaneg 423 4

S

+ p,pbt
Partial Whole (ciscie ooe)
Saved Discarded  (circie onc)

Ectoparasues Oﬁ
Endoparasites: @ @ *NL— Y\A l'lf(/o

‘ Dlscal'ded (circie one)

Male Female
N . : g
Testicle Wt (g): L Ovary Weight (g): L 06 RO 4
¢ nim
L Testicle (mm): L, W Left Ovary (mm): L Z{Zmn_,\ w /O;‘luu
R Testicle (mm): L w Right Ovary (mm): L_f0 mm W_¢& #~
Seminal Vesicle: / Small Large (ciric oo Placental Scars L R . 72t on /fffm
Epididymis: Conv. Not Conv. (circk ow Embryos (no.) L R . we
Py e o worhbnerlym back 10 record metrics) (i prmen /14 fM
Mammaries: Small Large Lactating (circie oo h{ ;
Vagina: Inactive Comified Turgid Plugged cieom Yoo ¢
Repr. Stage: Nulli Semi Multi (circie oo
Uterus w/ Ovaries (g) w/o Ovaries (g)
ORGAN WEIGHT (g) COMMENTS
Liver 28 37 g
Spieen g-3 3 9
Adrenal Lo'd(:) R OF /4 :’
Kidney Ld"“ Iu"glf <. 93
Thymus Mzu ﬁg_bl/"tl -
Wi vone /'045} o 735, L
' s

fM Stlle po b{d@a‘}m?bsij

W 9 5"“""""‘"4/

/‘J—” .o~
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Dorsal Pelage Color Ventral Pelage Color, Side Pelage Color:

Agc Based on Sex Organs: Juvenile Subadult Adult  (circis o)
Age Based on Body Size: Juvenile Subadult Adult  (circls oo
Age Based on Pelage: Juvenile Subadult Adult  (eircis cus)
Comments:

Stornad, (onbnds (-M (roned wit pz)
(Mo Cvfents 6414 4
IPven regit g 4129
/(LUU' Sﬁwfw\‘fp L'-zsgj

fett 1zis;

EToaosa=scsxoas  CEEERAEE NS S AN A S AR SR S S ARSI EEC N AR N NSRS NN SRR O RER S

Worksheet:

Tetel foale wi 8t 9

\
Civeana w b sY|. ey 5

hoei ot 33275 Rty 29.17 9
Sy T d2zy by 503

{over)



- Endoparasites: 'Y N

. R Testicle (mm):

Sample No._ 0313144 -95

Date Collected a~fe- 74

.Date Processed 2-1N =94

Location No.___ 02 1699 TH il 630\ MY
Site Name \(a\c;wvnon Riuer‘
Collector___™Mi\e  Hareis C(DM\
Processor /‘10‘H‘ FBC‘V\O\AUQ

Trap Type__1i0_Conibear

Live @ (Gircle one)

Genus/Species Modele, U;S(\h

Total(mm)_S |3
wfp Pt -5N-6

Weight(g)~) : 8.3
o\

Ectoparasites: Y N

Tail (mm)__\) | Hind Foot (mm)__ 3 &

Ear (mm)__ "

Partial Whole (ciric oo

Saved Discarded (eircic om

Saved Discarded (circic o)

Male Female '
_ _ )
Testicle Wt (g): L R

Ovm:y Weight (g): L_:06  R_EZT(6

L Testicle (mm): L W

Left Ovary.(mm): L 9 w 5

Right Ovary (mm): L ? w 5

Seminal VeSicle: Small Large circe o)

Epididymis: Conv. Not Conv. (circic am

ORGAN  WEIGHT @
Liver S 34.493
Spleen . A ¢
Adrenal .L _,_(_/_‘/_ R_ 04
Kidney Q.87 » /67

Thymus . 38

Placental Scars L UOV\(’ R_ A2
R 'u»\Q .

Embryos (no.) L N Uno

workahoct on back o record meirics)

{if presenl, usc

Mammaries: Small Large Lactating (cirek om)
Vagina: Inactive Comified Turgid Plugged i om
Repr. Stage: Nulli Semi Multi (circic o

Uterus w/ Ovaries (g) _ w/o Ovaries (g) Igo

COMMENTS

T d OS{I ¢ on S )(‘PV\
ﬂ(f'(’ﬁé/S ‘,'7(’//000@'\ (O/or"

j—..c-? m};H— \u&uei 1‘€lv\(‘).:€'é %,‘L;s),; 2.L7
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7 el Y \

{over)



Dorsal Pelage Color Ventral Pelage Color Side Pelage Color

Age Based on Sex Organs: Juvenile Subadult Adult (G on)
Age Based on Body Size: Juvenile Subadulit Adult (e am
Age Based on Pelage: o Juvenile - Subadult Adult (e oo
Comments:

Worksheet: S—\(emc«c_l,. Contents ~ Ne Con“'c’n_‘\‘s
) (0\0“‘ COV\‘\'G»{\"S- No (anf'ﬂn{S

[ ower \)aw— L’-alj'
Pelt fif-20. 10

" Tekad -QwL wk 6B g : \

CHM wE 40,2

e s Bl fyeen T 35034
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Cl/e 94 TB 250305 MR

Location No. Sample No. s :E’é
Site Name Ka/a;u(—. 2cT /ver ' .
Collector MUike Harrs {com ) Date Collected TREI A // +/ Vi d
Processor ]7/\:/ K!,MJKE‘AC-) Date Processed —'1// ?’/74
Trap Type /..5’ Do vile. (01/ [Forf /—Lp/oQ Live @(mﬁ onc)
Genus/Species Chﬂ,ﬂ-?".v’k Z—%Ae#n L4
Total(mm)___57.3  Tail (mm)__2 25 Hind Foot (mm)__ £ & Ear (mm)
W0 Lives ane Pe | F1. /J

Weight(g) bearass

@ Whole  (circie o)

Saved Discarded (circic oo

Ectoparasites: @ @/ (fj
Endoparasites: @ N

yZi IL <

Frecerved Afmm [in

Male

Testicle Wt (g): L__C.20 R__f. ¢

L Testicle (mm): L /[

w_/

R Testicle (mm): L /¢ é

Seminal Vesicle: @ Large (cirie o
Epididymis: Conv. (e e

@ Discarded  (circie o)

Female

Ovary Weight (g): L R

Left Ovary (mm): L

. Right Ovary (mm): L

Placental Scars L

Embryos (no.) L / R

mblulanhckwmd

(if present. use

Mammaries: mall Large Lactating (circic o

Vagina: Anactive Comified Turgid Plugged (circic one)

Repy/ Stage: Nulli Semi Multi (e o

Jterus w/ Ovaries (g) w/o Ovaries (g)

ORGAN WEIGHT (g) COMMENTS

Liver 39.570

Spieen 0.48

Adrenal L 0.40 s 0-12

Kidney (358 & 2.3 Rt kil nach  3.43
Thymus 0.4

Tl 77-),..5'7




Dorsal Pelage Color Ventral Peljage Color Side Pelage Color

Age Based on Sex Organs: Juvenile Subadult ) Adult (e e
' ~

Age Based on Body Size: Juvenile Subadult Adult  (cirele one)

Age Based on Pelage: Juvenile Subadult Adult  (circic oo

Comments:

Worksheet:

Shomuch Conlembs 37814
Calon  Contents : £3.629

Pelt . !0 9..‘73
[tfﬂ(f' ')(.G'-S‘M“’)_)

Pek scrpings j.' 734

Tetnd Freabowt  §I4 5 (ONF)
( brcnrs ot S33-47 4 .
er Wt 39.50 4 L en Y-2 g
Cidney wE Cxly - WM‘-? 701 4



Location No.ﬂgﬂp 7‘{Jﬁ 29013 Q4 ,\le

Sample No.

kA LpmAzes RUER

Site Name

/

M. HPELL S

Collector

Processor, P . 60 VT2

Date Collected 2-/ JLliY

Date Processed 9-//7 17 Y

Trap Type //D Con AR

Live @ (Gircle onc)

Gc;ms/Specics ONJDATRA 216 Hey (

Total(mm) 5 ’( _ Tail (mm) 2(3 Hind Foot (mm) és me~  Ear (mm)

Weight(@)__SU8. 5 4 lcoream oo/ Jiced leodes, pelt YPartial Whole ek cum

@ Discarded  (circe oo

Ectoparasites: @ N NC me
Endoparasitcs: Y @)

Male

Testicle Wt (g): L "3?71 R -i‘/D !

LTestiglc (m.tﬂ): L_/ 3 w ?

R Testicle (mm): L / 3

W?'Mjg

Seminal Vesicle: CSmeR Large (circi om)

Epididymis: Conv. @ (circic cee)

Saved Discarded (circic o)

Female
Ovary Weight (g): L R
Left Ovary (mm): L w /

Right Ovary (mm): L

Placental Scars L

Embryos (no.) L R

woriahoet on tack 0 recond metrics)

NA

(if present, use

Mammaries: Smail Large Lactating ek o)

Vagina: Inactive Comnified Turgid Plugged (it om)

Repr. Stage: Nulli Semi Multi (circic o)

Uterus w/ Ovanies (g)

ORGAN WEIGHT ()
Liver 339 9
Spleen 18
Adrenal YA
Kidney 3 R@. b9
Tyms 013§

Zos 7743

Smella o L dcawusw/

{over)

w/o Ovaries (g)



Dorsal Pelage Color . Ventral Pelage Color, Side Pelage Color,

Age Based on Sex Organs:  (Juvenile ) Subadult Adult (o oo
Age Based on Body Size: uvenilcs Subadult Adult  (ircie oo
Age Based on Pelage: Juvenile Subadult “Adult  (circio o)

Comments:

Sowviich tonewts | 293 6
CWN\ um+m'|‘s k.4 j '

RM" |

Owox 4.3 )

YQ\X( Ls(\—\( 30(0.,0 . l\B : % C‘ 3

r&"f S(.“-@\Mﬁ& \01g3

Worksheet:

Totrt Fiols wt Jog ; yne)
Carcons wt UG5 4

!

e wE 3-89 4 W /tuﬂ/t. 33.79 P
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Location No._OR\1QAATR \\(\4@ NN Sample No.
SUST '

Site ' Name —ﬁéﬁ—\mafﬁﬂﬁ—%(& k@%

Coliector__ Y W\Y @ P((l\/ﬂ% Date Collected___ l\ f\Q‘l

Processor___ J(3CY 1 g (\(\(l‘( (ONe Date Processed &l\ %{M

Trap Type M\ LS Troudo (\D\\—C(‘(ﬂb\d‘lve (Dead)) (circie o)

Genus/Species WY
Total(mm) (O\D  Tail (mm)_aé.o__ Hind @ (mm)_(0% _ Ear (mm)

Ferowod: 1AQWG

Weight(g) *10 Powe Lweg Yadaoy - QQn.>» Partial @ {circie oox)
Ectoparasites: Y N Saved Discarded (circic o)
Endoparasites: Y N Saved Discarded (circo one)
\
Male

Testicle Wt (g): L 3 'Oic:S R B'QbL

J
L Testicle (mm): L 3 26 W &:Dc

w
R Testicle (mm): L_377% w_=%s W
Seminal Vesicle: Small Large (irck o Placental Scars R
Epididymis: Conv. Not Conv. (eircie one) Embryos (no.) L\ R (if present. use

worsheet on back w0 recond metrics)

Mammaries: Small Lar Lactating  (sircie ome)
Vagina: Inactive Comified Tuggid Plugged (circic o)
Repr. Stage: Nulli Semi Multi «

Uterus w/ Ovaries (g) _ w/o Ovagies (g)

~ ORGAN WEIGHT (g) COMMENTS
Le\d - 18 2o '
Liver Lep: =4 .eC
Spleen f& o5 iy v w o
5 AR
Adrenal ‘.!2‘7/ x 0.0
Kidney L_,Q_ﬁub 50 ya\mm W, 2% % 2 -5 WO o e 4.85

(over)



Dorsal Pefa_ge Color ' Ventral Pelage Color Side Pelage Color

Age Based on Sex Organs: . Juvenile Subadult Adult  (eircie ooe)
Age Based on Body Size: Juvenile Subadult Adult  (eircie o)
Age Based on Pelage: _ Juvenile - Subadult Adult  (circie o)
Comments:

SUioraoony Conknms: N q AoYIWNG (1 STOMeen

Covonn Conyunts | _10_—‘.3 uelaw , qreen COox -
=

(Blooa em Colon € oy o)

Pelx - 308! s
Teit Seepng 2=

Won_'kshect:
- - Asac N
(’a,vcwy} wt 990 . 3

L,*’f“' w‘l:t S9.¢0 htad [ner LD“@
) 75 W!«M /0.35'3,.



Location No. 02/79Y TB 16046 MR Sample No.
Site Name_ KALAMP20p £ vEYZ

Collector M. Heees  [(HNe) Date Collected R//? /9 9/
Processor__ £« 80 yi7z ' Date Processed__ oZ / 13 / 7?
Trap Type___ [ 0 CoN RSA- ~Live @ (circic aox)

Genus/Species 0 ’\A ﬂ'\LY/A 4 /bf‘fh cus

Total(mm) ﬁéﬁ nm Tail (mm) 22[2 MM __ Hind Foot (mm) 2() mm Ear (mm)___"__
0y [0/45»'\&') ; CArcass (053, S-j

Weight(g)__§ /A LN (/477 515’7. Lj Partial Whole  (circic oo
Ectoparasites: @) N__TNE ' Saved Discarded (circic o
Endoparasites: Y @ ' Saved Discarded (circic ooe)
Male Female
Testicle Wt (g): L a %S R -7V ﬁ Ovary Weight (g): L . NA
L Testicle (mm): L Q{iﬁ,ﬁw /8 M~ Left Ovary (mm): L / W
? R Testicle (mm): L_2L e W J Tme~ Right Ovary (mm): w
; Scmi‘na] Vesicle: Small Large circic oo ~ Placental Scars R
( Epididymis: .'Conv. Not Conv. (circkc oo Embryos «ho. B R T —
worksbocy 4 back 10 reoond metrics)
Small Large Lactating i om
Vagina: Inactive Cornified Turgid Plugg?d {eircie ooe)
Repr. Stage: Nulli Semi Multi (circio o) .
Uterus w/ Ovaries (g) _ w/o Ovaries (g)
ORGAN WEIGHT (g) COMMENTS
Liver 5134 /’thig\
Spleen ? 76 4_ - T
~ Adrenal Lﬂ_‘@u __/M‘_u?’lij | \
*Kidney L_}_-_O_‘)ai-oﬂ ;Lé'yvvhuéua it =4 {‘,{/‘74—?4 anin L el S8l
Thymus [.2°¢ 9 '.
. Zop L2E9. 7

(over)



Dorsal Pelage Color Ventral Pelage Color

Juvenile

Age Based on Sex Organs: Subadult Adult
Age Based on Body Size: Juvenile Subadult Adult
Age Based on Pelage: Juvenile Subadult Adult

Lol Conterts /O&&j
/é’,‘(‘f' [W_J/N “/-;‘Tj
M Sm-dom,jﬂ é'f(. gﬁ-

THAl feeoke st 0O
Carcass Wt /U539
l'/vler- WC ? ?-"(p 9 ‘/'DCJ; Lu»—u. S;l j
Kldh(j N¢E §/3 5 W‘(‘Jr\‘b} /o,u’—j

Side Pelage Color_______ |

---------------------------------



KA =

Location No. QS\A\QAMO\ (\QQ

Site Name Mn OGZO0  Kwex

Sample No. @3 \5C\4\ - k@
Date Coilected 3"\4'QA

Cottector TN T Hay 1S

Date Processed___2-\% -4

Processor \h(‘ Yo, Oy ae.s
Trap Type_\.D \O(‘C\‘ 3|Dﬂm\ Q‘(* ‘“O\C\

Live (circle coc)

Genus Y

species_ (YW ISY vQd

Total(mm)_TYo coony Tail_ 4R oo Hind Foof €)X\ s Ear

Qe - 1330

o ik, ey, DA

N+ Coon Conenss €

Weight(g)_*2io TR\, \Nex‘ﬁr'\m})x . HLO\."S

Ectoparasites: @ N_men - ST

Partial ole

(circle o) ROUEL LA‘\}- e 8 |?2Uu:
: (
(Saved Discarded e \1\ OACOYNO\

Endoparasites: Y@ o
. g

L Testicle: L Q L(Jhm W /fqmm

R Testicle: L o‘)'bmm v DOmm

Testicle Wt: 1,:2-3(0 R&fg’%g'g c

Saved Discarded (eirco o)

(if prescns, usc worksheet on

Lactating

(cirvie one)

COMMENTS

g\P\A Ao HS\T\ O NSo
=5 ’ .

ed &S (A4 | \on |

\qQ [} 705
Houmus AOTONTIS, d %3

/o832 4

—ld

Seminal Vesicle: Small Large it o
Epididymis: Conv. Not Conv. (irck ax)
L ]
ORGAN WEIGHT HISTO PRESERV.
Liver N
Spleen N
Adrenal N
Kidney N
Thymus N
"N
N.
N

(over)




Dorsal Pelage Color Ventral Pelage Side Pelage

Age Based on Sex Organs: Juvenile Subadult Adult (oo o)

Age Based on Body Size: Juvenile Subadult Adult  (circko oo

Age Based on Pelage: Juvenile Subadult Adult  (circio com) )
Comments:

ST CIrPrie QQEILQQM_%M&%‘_

Worksheet:

Tetzi Herdoit 1220 g

Cavcess ot 8735 o
St W77 it e 41.97,
/W‘j Wt .85 4 W LJ. ?37{5



Location No. 3/42YLRRAOIn MR,

N No,__ 031594~ 148

Site Name__ £ 4/ 4mA2YY R L UEL

@w No.

Date Collected .f/)kz,/ 9

Collector____aa/¢ JI4FL 4o esS

Processor /0//14 Y 7. . Date Processed 3/ /f: / 72
Trap Type__ /. S DOOORLE (Corl FOOT LD Live @ (sircie ooc)

Genus =, Species

Total(mm)__ S/ — k“}'ail o0 7 o~ Hind Foot___ 4 9 Ear —
Weight(g).?aq:; o« g e P 7 ) & Cﬂ‘/’%aﬁa).l Whole  (circic o)

Ectoparasites: @ N__Mm7ES5 - 747C

@ Discarded  (circic one)

Endoparasites: Y@

Saved Discarded

{circie one)

Male

L Testicle: L

R Testicle: L w

Testicle Wt: L R C
Seminal VgSicle: Small Large (circle o)

idymis: Conv. Not Conv. (circi coe)

Female

Left Ovary L_Qmm W_Smm

Right Ovary L @me W _Smm

Ovary Weight L.0S® R_.060 C ©

Placental Scars. L__ O R_ O

Embryos L___ O R___O (i presc. me worlabect o0
back 1o record merice) : '
Mammaries: Small Large Lactating (circic o)

Vagina: Inactive Cornified Turgid Plugged - (cirob on)
Repr. Stage: Nulli Semi Multi (circic con)

wio Ovaries _ f«109

Uterus w/ Ovaries

ORGAN WEIGHT HISTO PRESERV. COMMENTS
Liver ol 296 Y N 2487 12T
Spleen . 73¢ Y N
Adrenal LgdR.154 Y N :
Kidney L/.370 £ 2.%7Y N LEFT Kidiley pLA274l 3 bl
Thymus Jl Y N _
Y N
Y N
Y N i §13 AI

(over)



Dorsal Pelage Color /"@/ éf n Ventral Pelage J% 6!" N Side Pelage By fﬂL i}rcf,]

Subadult

Age Based on Sex Organs: ' ~Juvenile Adult (wdn ore)
~ Age Based on Body Size: Juvenile Adult  (cixk o)
Age Based on Pelage:~ ' Juvenile Subadult Adult  (ar o)
Comments:
Worksheet:
Srormded 0, 150
o 7ensS '
cocor’
86, 633 - :
COXTEu 7S _ N\ .
. ks &
LowEl .47 o - tj’
J Ao S sob &
: £t 7
re . /8359
SCRAPINES -
T';ﬁ( 'Lf LO'L\ wi Tes ﬁ
Caveisa W . - bilg

o e vy Ml len 3.7 4
3 - Hevg %u%w SS4 o,

—~————



CES Y- ST
Location No.__ 031494 PD 07022 QY MR Sample NO.W

Site Name KA{ Ry

Collector__ M1 (NAEL  LALLLS Date Collected -_?ﬁ//"/,/ 94
Processor SHUE w Burzel S Date Processed € //61/ Y
Trap Type____/ii0d  (ONIREAR ‘Live @ (circie ooc)

Genus/Species__ AN 037RA  Z 3701/ ¢ A

Total{mm) 4%l Tail (mm)___20< - Hind Foot (mm) (29 Ear (mm) —
wb fre” 7989 coceory & .
Weight(g) O Y Wi pET cruvel KroyS (romAcd Partial  Whole (i om)
' ’ T eonTENIS | § (oeiE T

Ectoparasites: Y N ' Saved Discarded (circic om)
Endoparasites: Y N : Saved Discarded (circi ooo)
Male e | S 4

Testicle Wt (g): Lo 2% 7 R_Z, AKX
L Testicle (mm): L &/ w /G

R Testicle (mm): L gg w [7

Seminal Vesicle:  Small  ((4rgd) e e

Epididymis: Conv: Not Conv. (circk o) Embryos (no.) L \ R (f proscs, vac

worksheet on back b record metrice)

Ovar\Weight (g): L

Mammaries:  Small ge

Vagina: Inactive” Cornified Turgid
Repr. Stage? Nulli Semi Multi ircio oo

Ute w/ Ovaries (g) w/o Ovaries (2) '

ORGAN WEIGHT () COMMENTS _

Liver - Y. 09 7 =% £ a A

Spleen . 06O3

Adrenal B0 G

Kidney L2700 [ SE7 b Slap £ Tl raosn Lidy Kuney PRIOE 7O
' CIES A IRSS -

Thymus ' . Y%

Zowe KIC. /-fk

{over)



7 .
Dorsal Pelage Color __52guid _ Ventral Pelage Color__ Z£ew)y/  Side Pelage Color WlAY

Age Based on Sex Organs: Juvenile Subadult ( §dul;) (eircie oo}
Age Based on Body Size: Juvenile Subadult @ (cirele one)
Age Based on Pelage: Juvenile Subadult Adult  (circe o)
Comments:

Cox o)  COSTENTS $S, Syo

SroraAcHd conMrE]TS 7. 550

(CeoEl JAwW 5.4 . -~
PECT SCRAPPIANGS Jl. 3/ o~
Worksheet: .
?ﬁ[ 74&4(1 wt ?0‘7?
(3 . .
7 Caceand we G404 4 |
foer we. 095 Dl luer 2471,

o : _ 7 _
Tty e FAEE s fotat biday 5475

{ovet)



[

Location No._QRIAAA OOWCRY 0 N, sample No_ OIS -\
Site Name Krm?j“o aoel |
Collector_ YOO\ HAr((SS | Date Coliected__ >~ A4 4
Processor_ JOcXae T\ (ONg ‘Date Processed__ - \(0-Qd,
Trp Type L5 Do Te Coil ook YO Live @

Genus/Species_ OO\ U ¥ +

Total(mm)_'f)ff)_mm_ Tml (mm) (Y\Hmd Foot (mm@jﬁmﬁ'&u (mm) -

’ i"""‘)‘:ﬁ"”i alon contenls, conlealy

L Shwd»
Weight(g) '9 5,,35 @m” Py 999 8 250" Partial @ (circie onc)

" Ectoparasites: @N ks - TN D) Discarded  tamem 1 adedvrol (Rdd
Endoparasites: Y N : Saved Discarded (circic om)
Male

Testigte Wt (g): L?cha R Z.3¢0

L Testicle (mm): L X W Ui

w
R Testicle (mm): L 25 w_/8 w
Seminal Vesicle: Small Large (circic ome) R
Epididymis: Conv. Not Conv. (cirk o) Embryos (ﬁo.) R . (if present. use
worishoet on back 1o
Mammaries: Lactating  (circic o)

id Plugged (cirk con)

Repr/ Stage: Nulli Semi Multi

s (g)

ORGAN WEIGHT (g) COMMENTS
Liver 23240 Lol wxr Aa‘*q s ‘5;3‘;2
Spleen _ﬁ_
Adrenal 0, i . |
Kidney - Lg-ﬁ\ka_\f_@\ S Qa e \&3" 4,591
Thyrmus OEB w |

| Fw /I8G. 2




Dorsal Pelage Color Ventral Pelage Color, — Side Pelage Color

Age Based on Sex Organs: Juvenile Subadult Adult  (circle e
Age Based on Body Size: Juvenile Sui:adult Adult (e om)
" Age Based on Pelage: ~ Juvenile Subadult Adult (et com)

Comments: . , |

Sipmaey) CONENS - 2‘/___7_ : Q‘bQJ(DUkA \ \)xu\\ b\O'(Od\LU\\ {

) W ey |

Colon  Coning - __LS/. ( 9 -~D3~‘<\L_ 06\.9—»\ v QWY 8

s sprns W0 e

Worksheet:
“I!K-gtk,t Foobe wt : : l300j
Civinya ot . gD 74 '
vy k. 33.24 4 Hal liven. 33 .84 9

k\.«d/-'u'»\ u&l‘t . L.og j "'Bm Mﬂ '7.%§j



Location No. 03511444 pD \%'0503 MR Sample No. O3\59Y - |44

Site Name, &\ e al e lala Nl 1"“16 ke

Collector_ M ke Hepres Date Collected___ Q% ~jy-QY
Processor A 0\\‘* bc Yo \we Date Processed 0 N~ 9 Y

Trap Type \S \OV\E j?ﬁhg g\:m\\~ L\Q\A Live @ (circie o)
Genus/Species_ Qv Aekre,  zi\elv (o

Total(mm)__H 4 Tail (mm)_{ 95 Hind Foot (mm)_ "7 3 Ear (mm) ——
wio Pelkr - Q1.1 ' _
Weight(g) « [o P i} \oer ’géqu Colown_condenls Partial Whole  (circic cn)
. Stommac (ornhewls | jower 1 Sqw,“ 76835
Ectoparasites: Y N Saved Discarded (circic om)
Endoparasites: Y N Saved Discarded (circie o)

Female
: L _ Ovary Weight (g): L o-oﬂ% R_O.105_
L Testicle (mm)\L /W  Left Ovary (mm): L_U V_6
R Testicle (mm): w Right Ovary (mm): L 11 \ iy 4
Seminal (circle onc) Placental Scars L__ " R_—

—

Conv. Not Conv. (rk

Embryos (no.) L

workshoe! on mck w record metrics)

R (if present, usc

Mammaries: Small Large Lactating (circic o)
Vagina: Inactive Cornified Turgid Plugged (circic om)
Repr. Stage: Nulli Semi Multi (circic oo

Uterus w/ Ovaries (g) 9-0’3 w/o Ovaries (g) 1. 70

ORGAN WEIGHT (g) COMMENTS
Liver 29 la . Seekio cg\*v«’f TOwno VOA (;cr k-do priot “o MRSL"“j
Spleen C_0.4Hug | '
Adrenal 034 5 0.139

ren 1291 & 9 \ 2. 9
_Kidney R 77 R‘L_@ "L cs r. \'.(A!eq rermived Qsc \N\‘\D POver *o U-’{“SL&S )

Thymus 0.a\4



file:///vogr

Dorsal Pelage Color _______ Ventral Peiage Color Side Pelage Color

Agc Based on _Sex Organs: Juvenije Subadult Adult ) (circie ooe)
Age Based on Body Size: Juvenile | Subadult. (a'reb oox)
Age Based. on Pelage: Juvenile Subadult Adult  (circe e
Comments: :
(o\orn cowlewds- 73.5 g
S%N.\C\C\l\ . (ov\\-eh\.g - aq.aj - Greey\ - movst bot ro} \oose
appanrs %"\"H—'-\ T comsiskeney vt Sto-y Shees ﬁ'krovjl«\w‘—
Le{d  \ower jmu ~ 5.094 6.
Pe\\~ SCv:-\yv\jS - a;géj
Worksheet: RS AC, D NE
bt Fuolewt — el
C hveinsy et 763 4 '

LLUL'L wk 29 .92 5 Wlw: 3117
bl v He3 3 ol '
| dres - .73,

{ower}



file:///circkon

Location No._ QO 3144 PDIN0505HR Sample No._O 51594 - 'S\

Site Nﬁme “&\QN‘LOO Q‘wz(

Collector__ AT A\nae\  Yerrys Date Collected___ D =\9\ %Y

Processor, ﬁ&H -BO rohwee Date Processed 3-16~9¢4

Trap Type \.5 Lohr:‘ S('M‘\ ni S;'OO‘\‘ LQAL Live @ (circie ooc)

Genus/Species Ordcdce aibheice

Total(mm) L _ Tail (mm)__J e Hind Foot (mm) Cog’ Ear (mm)
WIO PQ\* - 995 S \ owser

nght(g)“'l’o De\'r hoee ‘t—l&«:':)«s GCI(ovdents | Sorec\s condendy, Partial Whole  (circie oo
\vww\¢q Jos - eI 83

Ectoparasites: Y N Saved Discarded circic oe)

Endoparasites: Y N Saved Discarded (circie oo

chonDTsoosslSzcasessses STECAESENAEEEAREERES S NS A AN AR I G A NN S S A EEARAREDEEA R R R mEmmn

Male
Testicle Wt (g): Lﬁ-sg RQ-L\O R
L Testicle (mm): L_old _ W_{6 w

R Testicle (mm): L 99 w_ b

Seminal Vesicle:  Small (circle ane) Placental Scars\L

Epididymis: (Cong Not Conv. (ircic om) Embryos (no.) L R (il prescat. we

workshee! on back 0 record metn

Mammaries: Lactating  (circle oee)

Vagina: Ipéctive Cornified \Turgid Plugged (e o)

Repy/Stage: Nulli Semi  Multi \ircie ooc)

ORGAN WEIGHT COMMENTS

Liver @m_ ‘éﬁ H\\_}o SG\‘;@\Q "c&c’t\ price %wo.j \,ﬂ-hﬁ

Spleen [ ORAE - _
Adrenal (23‘{ O. QS7 ' 3. 95
Kidney Liéz_ x_aﬁé \‘}\'5‘)0 SG\“P\Q \j\\e\n g,,uw\ ffj\,d— L‘(\y\gr prrec fo Ml_)Lu'r

Thymus 0.-213

T OIS

{over) -



Dorsal Pelage Color Ventral Pelage Color Side Pelage Color

Age Based on Sex Organs: Juvenile Subaduit Adult Grcle oce)
Age Based on Body Size: Juvenile Subadult Adu (circle onc)
Age Based on Pelage: Juvenile Subadult Adult  (circie o)
Comments:

Colon  Condewds- 3585

Comach  Contents- G\g - 3\-&\\‘3\'\-3?@%\, Jowse, S beos
Lonauqr_\e@c Taw - '—\.\53 |

'weajwr o P Serapingg -32. g

‘Worksheet: _
ReAL  INE
W-@xdk wk 1060 4
Caneapn wb 7538 |
l/\&){/\ w{ 'QZ’J?? W[,U.M 25 Hj

Wmt 5§62 W% .S 4

———



Location No. @‘-f— 03)9949 F P3O0 IMK | Sample No.__(31794-199

Site Nahxe Ké/a,m&-?—rm k/'ve/‘

Collector, Mk, f'_larn;c Date Collected 3/ 7/ ¢4
Processor Phi | (im Date Processed 3/ 2 /ji
Trap Type 1.5 /WM 5Dv-wm ‘)C-v')' )l lJ ~ Live @ (circke one)

- Genus/Species W MUS)‘C/’\ vison
Total(mm)____ 509 __ Tail (mm)___J 7 Hind Foot (mm)__/ 9 Ear (mm)__

§0a.C (wie liver, kn&r\ej, PCH')

Wcight(g)#&}—i@ﬂﬁéﬂtﬁxw Ik, 6T condeute ) c@ Whole ek oue

Ectoparasites: @N Ticks Discarded  (eircc axm)

Endoparasites: Y N - Saved Discarded (circie o)
Male 7 Female
Testicle Wt (g): L_____ Ovary Weight (g): L__0-98% Rr_0.10¢
L Testicle (mm): L w  Left Ovary (mm): L 6 W 5~

N
R Testicle (mm): L w Right Ovary (mm): L__ & W__ £

—

Seminal Vesicle:/ Small = Large (circk om) Placental Scars L R —

Epididymis: /Conv. Not Conv. (ircic one) Embryos (no.) L - R_—

workshoet on back 0 recond metnce)

(if present, use

Mammaries: Small Large Lactating (cickc om

Vagina: Inactive Comiﬁed Plugged (circio onc)
/4 -

Repr. Stage: Nulli Semi Multi (cicic oo

Uterus w/ Ovaries (g) _——__ w/o Ovaries (g) _0* T35~
T T T T T -
ORGAN S WEIGHT () COMMENTS
Liver Lasge1] Packinl,
Spleen | - 2.024
. Adrenal L D42 6s_0.0%%
Kidney ERLY M] Rl ﬁ,d% wckel  .79)
Thymus: 0.8

i /[’S’j‘j

{over)



Dorsal Pelage Color _______ Ventral Pelage Color__  Side Pelage Color."

N N \
Age Based on Sex Organs: . @ Subadult Adult  (circe oo
Age Based on Body Size: @ Subadult Adult  (circee oo
Age Based on Pelage: Juvenile Subadult Adult (i o)
Comments:-

Lolin condemts H‘ﬁ‘_‘j’@ 5.86g
Shrencdh Condemls 52.49 .

telk 9(«*»’«-65.“]4. é (¢ 9

Workshéct:'
: o LIS
Lseac bl
-)—2\4-1} Lenls it - e g
(X Conn it q421.S 9 '

hvev ot CA%§5 s fotd Looer” 29459
"l(\o.{vuj wt : 4,51 j B ﬁﬁ/% 5/,6/-1



REAL

Location No. ¢35 35 94 —_Ags OIS MR

Sampte No._ Y pli9Y - 239
Site Namé /\/-ﬂjq.mm Liver _
Collector__ A1 K¢ Jarr)s Date Collected 3,/ 3L / gy
Processor. PPhid Kian Date Processed y/ /,/ 24
Trap Type 1S Dovel eer/ i held e P@ (cireie coe)
Genus/Species O an /n\ >y M}n'u\
Total(mm)__£94____ Tail (mm)___g? 2 __ Hind Foot (mm)____£& __ Ear (mm)_——

10155 (wro pett, five, kid

Weight(g)__ &40 & /w/olpc/# A ve;k/dnzj “Z(mlmél JM) Partial Whole toe o)
Ectoparasites:  (Y) N Zicks. Discarded ek om
Endoparasites: Y N | Saved Discarded (circic co)
Male Female
Testicle Wt (g): L_x.S¢FR_ 2. 574 Ovary Weight (g): L R_ /
L Testicle (mm): L__ 23 W__ /¥ Left Ovary (mm): L Y /

R Testicle (mm): L 25 w /15

Seminal Vesicle:  Small (circie one)
Epididymis: Not Conv. (circic ane)

Right Ovary (mm): L,

Placental Scars L

Embryos (no.) L

R (f present. use
workshee! on back 10 recond metn
Mammaries: S Large Lactating (circkc om

Vagina: Inp€tive Comified Turgid Plugged (circic one)

Repr. 3 Nulli Semi Multi (circic o

Utefus w/ Ovaries (g) w/o Ovaries (g)
ORGAN WEle () COMMENTS
Liver , [5—,?. $/5 l /-’a’-/-}._(z
Spleen £.=15
Adrenal L)l e C.1e
Kidney L483C ["2'3.'3] /\»‘(H’ kuf\tm '7( i L ¥.59¢
Thymus £.52)

'//‘/f/. 7

{over)



Dorsal Pelage Color : Ventral Pelage Color _— Side Pclagé Color

Age Based on Sex Organs: | Juvenile Subadult Adult (e ca)
Age Based on Body Size: Juvenile Subadult Adult  (circke o)
Age Based on Pelage: Juvenile Subadult AdUlt  (cirere oo

Comments:
Face se~oft3 lacerded.

W co«-)u\l:x - |3l.>’J
S—lwpix Cd’\\'lt~‘{'7 - ;3_ gj

Tetk \U'Z-'@:'\3$ - ;S.WOJ

Worksheet:

e
%w 'Fvcoﬁ\ k. REAC |3055

C&.YQ;\SIS wt ?40_.’5:—'5 :
f.\,;; wE ' 58524 dtil ler wt $7.92
kldntj wt 713 5 417\1'8 u,«w’ LU‘t 9.9_3



Location No, 933094 D 240101 MY Sample No._QYO154( - ARG
site Name___Ke\amazno Rive r

Coltector M ke Mgreis Date Collected_ O3 /30 oy
Processor___ /ot ‘BOV\OL'NQ . Date Processed__ < 1 (o1 (q‘(
Trap Type_ -5 Dovlle coil Soot Wl Live (e e

Genus/Species__ Ondetre  Zihethic o _

Total(mm)__ OV Tail (mm)__ 2D Hind Foot (mm) 70 Ear (mm)__

wlo Pelt- (.6
Weight(g)o_pe(} [cherlcég.“, Leger, KidweyS - Partial Whole (e o)
Colon Con¥e NS, Bl mnch ContenaS — 688.6 _
Ectoparasites: Y N : J Saved Discarded (circkc oo
Endoparasites: Y N Saved Discarded (e o)

Female -
o ©.Rg
R Ovary Weight (g): L 0.0 63 R_E-Otgery
w Left Ovary (mm): L_ ‘O w__7
R Testicle w Right Ovary (mm): 1_#40 w_ 6
ial Vesicle: I Large (i om Placental Scars L R .
Epididymis: Conv. NoyConv. (circle ooe) Embryos (no.) L _ R (if present. use

worshee! on back 10 record metrics)
Mammaries: Small Large Lactating (iric o)

Vagina: Inactive Comified Turgid Plugged (circic o

" Repr. Stage: Nulli Semi Multi @micom . ° .
2 K
Uterus w/ Ovaries (g) L.‘é__ w/o Ovaries (g) _/- Oz_j
& =
ORGAN WEIGHT (g) COMMENTS | _
Liver - 44905 mf‘}'f‘uv\ cg- \ner reow-o\le& orr hm)“"‘a g,,. H(s.}ﬁ
Spleen .97
Adrenal L0239 RQ-I Ik’ | — 2,49
Kidney , L_s_'.gé n_a._:.!_‘{_ V2ot ""jk*— \edner removed Pm‘d’ S’buoeijt\“ﬁ
Thymus 230 g

T Fred- S

{over)



a2

P

Dorsal Pelage Color . ' Ventral Pelage Color, __ Side Pelage Color

Age Based on Sex Organs: Juvenile  Subadult Adult (e o)
Age Based on Body Size: Juvenile Subadult Adult (i )
Age Based on Pelage: Juvenile Subadult Adult  p oo

Comments: O toracha Condants - ;76, 4 Greeo\ (s~ frre,q, gm..,
_ b oS

G \OV\ {~(€Cow\ Con'\\'evds "783

| suser e+ \‘\a,ou— 3-?733
Pdt&- Sc rc@\“nas‘. /(9.&0)3

Worksheet:

o . ReAe DN
W-ﬁwé-mf 1018 5
(hvdpns wrt? 8% 4

vae» wt 19,08 | W Wen 50.15 4
W\xﬁ wt - 5.(1"7 ) W LM 7"’71

{ower)



Location No._ O304 QDCO\ Q\C\Q)D\Q; sample No._ CA0 G - 3%
site Name_+50LL FANE v -

Collector_ 1Y g . QYT \S _ Date Collected____ 3= () - AL
Processor_ O Y a0 (O (OAL. Date Processed____ 4 - | - A4
Trap Type_ L YOO\ Cread g\;\f\;\\(‘(jdl_ive Dead (e oo

Genus/Species_( YUY Q4

Totax(mm)j.ﬂgmu\ Tail (mm) _3_32@5}31\ Hind Foo@m) (1 N0 Ear (mm)

o s - ANy 5, L\\.u,'>€ —_30_3 s O YaAreys L,\vg{ AT S¥e rucn
Weight(g) Ay ¢ B - \-A\f\c ' Partial (Whole (circie i !ﬂ’ﬁ Qa \C.,ntn's t
e Yaws _§5L-
Ectoparasites: %W\\ e -T\\\ AL @ Discarded  (eircic o) A Y~ %:'ILC C{S \O
- (A

Endoparasites: Saved Discarded (circe oo

Male

R
L Testicle (mm): Lsﬁfémmw \ {0 mm . w
R Testicle (mm): L aa.mmwmm\ i _ : » w
Seminal Vesicle: Sm@ (cireic one) Placental Scars L _ /
/ Epididymis: @ Not Conv. (circic ore) Embryos (no.) L \ / (if presens, e

worlshext on back o record metfics)

) Franad Vesic\ya Cy@SS\\{
en\ W“YU‘\
24l
i 4 L:Z.E'SS

Vagina: Inactive Comified Turgid \Plugged (circic ore)

:7Nulli Semi Multi (ircie o)

ORGAN WEIGHT (g) COMMENTS .

" Liver J‘M,q% @om m Eooed ‘Dn';*;r’. Q\r fiLj;b
Spleen Q-13° | |
Adrenal LMR_O'_O‘L _ — _ 9,490
Kidney Lﬂfi’f‘ n.&*_?’df’- /) d:/\-?/) K\dﬂ?\{ _ (Q%V?(\,.?Y\;V o \—)(\5}0
Thymus (5.15% ' '

(ower)



Dorsal Pelage Color Ventral Pelage Color Side Pelage Color

Age Based on Sex Organs: Juvenile Subadult @ (circle c0s) _
Age Based on Body Size: Juvenile Subadult Adult Ao ) ‘((,LK 19 )(-L‘\\\ﬂth/
(N e\ -

Age Based on Pelage: Juvenile Subadult

Comments:

i
-%\'U'Y'C{Ch CO(HU\&S——&LO——ﬁ
~ Uellow [Green wn color
floemus ! L\cbwd .
Colon Conknts «—laﬁg 1-42
Brow\ | [ZQL\\ Gyeen AYE)

6 o 425 T

P
~—

Loweyr

el Scraping S22 g
| Sonocn

S’Y‘ot\'_\}\d\ \‘M"‘Oj ~ pack BuaS Shefl poen|red \u\uJCL.
WA - (OSF v S novena L -

Worksheet:
) DR
L‘bﬂi -‘.YL.)Q~ Wk - H(og
Chavipnn wt T3100 4 '
Ier Wit CUtse itk livexs 55084

edmey ot 7. 20 .HZJK kdnuz:‘i.?{j



Location No. 033OqL\ A‘B \G 010 a2 mQ Sample No. oo \q\ - K227

site Name__Lolewnnzoo  River

cotiector_/ i ke \daurris Date Collected___ 230~ Y
Processor__ Mttt Downo e Date Processed oylodsy
Trap Type_ 1S Dpobe coil Soob held e O e
Genus/Species O,\Acrkc\ Z e Mice

Total(mm) 555 Tail (mm) aa Z Hind Foot (mm) 8 Ear (mm)__ "
wfe pet- @ qns

Weight(g)~/[o pe 1+ !,,gc k!éﬂﬁ cobncondenls  clwacia Partial Whole  (circic cue)
ontents) lowdr et \\w B46-1

Ectoparasites: Y N Saved Discarded (circk o)
Endoparasites: Y N Saved Discarded (circic on)
Male Female
Testicle Wt (g): L=2- 10 R_.€2 Ovary Weight (g): L R
L Testicle (mm): L A3 _w_15 Left Ovary (mm): L ' W
R Testicle mm): L_9O4___ w__15 Right Ovary (mm): L w
Seminal Vesicle: Smallg’('La.rg? (circie onc) Placental Scars L____ R
Epididymis: Conv-.-i.\ Not Conv. (e om) Embryos (no.) L R (if prescry. use
workaheel on back 10 reonnd metnce)
St’VY\\v\o\\ vesicle Mammaries: Small Large Lactating . (iric o)
(S VYL b\\‘s
. . Vagina: Inactive Comified Turgid Plugged ircic o)
. L~ 3139 | -
Q'_ ( %aj Repr. Stage: Nulli Semi Multi (circie one)
Uterus w/ Ovaries (g) w/o Ovaries (g)
ORGAN WEIGHT (g) . COMMENTS
<~ o |
Liver “4.3¢ Pertion of liver removed prer to u.:eaj‘-u'nj
Spieen 11053 |
Adrenal 1014 3 0.0%f
. 8/

Kidney :3.39 & Q-Ql /‘c Qg r\j_k-l- l‘- Ahe\[ remo\(cc\ Pror ‘\'o wg)\j\\\\f:?
Thymus 0. ‘g‘f

7 e //70'7

{over)



Dorsal Pelage Color ____ Ventral Pelage. Cblor______ Side Pelage Color

Age Based on Sex Organs: Juvenile Subadult Adult  (ircie o)
Age Based on Body Size: Juvenile , Subadult . Adult (e
Age Based on Pelage: Juvenile Subadult Adult  (eirelc o)
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HISTOPATHOLOGY REPORT
MAY 27,1994

Case No. 94-1671

VEIT, HUGO

VET: VEIT, HUGO OWNER: R. F. Weston
_ REAC

Edison, N.J.
08837

808-321-4210

PATIENT NAME: Kalamazoo River Project
SPECIES: SMALL OTHER )

DATE SAMPLE RECEIVED: APR 18,1994

HISTORY: :

This report relates to project number 3347-035-01-6697, known as the
Kalamazoo River Project. Samples were received on April 13, 199%4. and
consisted of 40 wide mouth bottles containing formalin fixed tissues, to
be described in the subsequent report. These specimens were held in a
locked site, until processing by Dr Veit. There were 40 sample bottles,
marked 1 to 40, packed in random groups of $§ bottles within zip-lock
plastic bags and within a loose packing material, all within a large
insulated cooler, taped shut, and received intact. All containers were
also closed, well identified and intact. Samples were given an"in-house
case number of HR 94-1671, and the same sample number assigned by Weston
was added as a specific suffix (Weston sample no. 1 was identified

as 94-1671HR-1, etc. to 94-1671HR-40). All paraffin blocks and histologic
slides used this number system. Dr Hugo P. Veit opened the sealed shipping
container at 1:45pm, April 18, 1994 and trimmed samples 22,23,25,29,31,33,
34,36,38 and 40. The remainder of the samples were trimmed and delivered
to the histopathology laboratory on April 20,19%94. The tissues were
processed and stained with routine hemotoxyln-eosin staining procedures,
using automated egquipment, for consistancy. The slides were delivered to
Dr. Veit, and kept in a locked room at all times, until return to Weston.
All histologic slides, pariffin blocks, sample bottles containing residual
tissue samples, and the original copy of chain of custody sheets (2 -
signed by Dr Veit) are to be returned to R. P. Weston, Inc. following
completion of this work. Aside from the sample numbers, and blinded
locational code numbers, the only information available to Dr. Veit prior
to evaluation of the tissues, was the species of the tissue, and
identification of the tissue types in each bottle. Therefore, the tissues
were evaluated in a blind fashion, relative to their source or potential
environmental exposure. Other material has been received, aside from the
above samples, but the latter samples have not yet been processed or
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evaluated. That material will be processed, evaluated and reported as an

addendum to this report, and will be so identified. Dr. Paul Bovitz and Ms.

Debbie Brooks have been the contact persons for us on this project.
HISTOLOGIC DESCRIPTION: _

Note: For identification, all samples below are numbered from 1 to 41.
These numbers are the same as the sample numbers on the chain of custody/
lab work reguest forms (nos. 2327 and 9328 supplied with the first
samples, from Weston to Dr. Veit), with number 41 being the first listed
sample (AD060210MK) on chain of custody form no. 9564, received 5/5/%4.

For example, sample number 1 is also identified as
120893-BG370307MR on the aforementioned form (#9327), under sampling
location heading. Sample noc.l1 tissue block and slide are identified
as 94-1671HR - 1. Sample blocks and slides for samples 2 to 41 are
labellaed 94=-1671HR - 2 to 41, respectively. The number after the
listed tissues below represents the number of pieces of each tissue
examined, which is usually the number of pieces submitted.
Samples 1 - _
liver (2) - diffuse congestion, slight

- perivascular lymphoid inflammation, minimal
kidney (2) - subcapsular granuloma, focal, microscopic o
interpretation « There is a minimal immune response to an unidentified
antigen in this animal, otherwise the liver and kidney tissues are
unremarkable. ) '
Sanple 2
liver (2) - diffuse congestion, slight
' - lywphocytic infiltration, sinusoidal, scattered, minima)l

kidney (2) - interstitial granulomatous inflammation, cortical, slight
interpretation - There is a minimal granulomatous interstitial nephritis
presumed to be a very slight immunologic host response to an unidentified
antigen. Both kidney and liver appear unremarkable, otherwise.
Sample 3 ' :
liver (2) - unremarkable
kidney (2) - unremarkable
interpretation - Normal tissue
Sample 4 _
liver (2) = unremarkable :
kidney (2) - autolysis, slight to moderate '
inteipretation - Normal tissue, with slight to moderate renal autolysis.
Sample 5 : , : ~
liver (2) - hepatocellular nuclear and cytoplasmic pleomorphism, slight
;idney (1) - lymphoid nodular aggregation, interstitial, cortical, minimal
interpretation - The hepatocellular plecmorphism, including slightly
lncreased numbers of mitotic figures, suggests an increased cell turnover
rate or a more rapidly dividing hepatocellular population, with disturbed
cell activity. This could relate to a mild metabolic or toxic cause,

.in which there is a slightly shortened hepatocellular life-span or
increased cell turnover. The lymphoid inflammation in the kidney
suggests a very weak immunologic host response to an unidentified
antigen. - - - '
Sample 6 ' . ' _ -
liver (2) - lymphoid nodular aggregation, perivascular, minimal
kidney (2) ~ unremarkable ' : _
interpretation - The hepatic perivascular lymphoid ncdules suggest a
minimal host immunologic response to an unidentified antigen, with an
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otherwvise normal liver. The kidney appears normal.
Sample 7
liver (2) = lymphocytic. plasmacytic infiltration, periportal, mild
Xidney (2) - unremarkable
interpretation = There is a very mild periportal lymphoid 1nfiltration in
the liver, suggestive of an incidental host immunclogic response to an
unidentified antigen, otherwise the liver is unremarkable. The renal
tissue is normal.
Sanmple 8
liver (2) - unremarkable ’
kidney (2) - 1yTphocytic, plasmacytic infxltratlon cortical interstitium,
slight

interpretation - Normal liver, with minimal cortical interstitial
inflammation of the Xkidney. Thc latter is likely incidental (non-clinical).
Sample 9 _
liver (3) - parasitic cyst, solitary

- parasitic egg aggregations, hepatocellular, multifocal
kidney (2) - autolysis, slight
interpretation = The parasitic cyst has a thin fibrous capsular wall, with
lymphoid infiltration of the peripheral capsule. The cyst lumen contains
sections of a flatworm, having calcarecus corpuscles and an inner muscle
layer, both suggestive of the class Cestoda, likely of either the genus
Taenia or Cysticercus. The egg aggregations or clusters are producing a
8light granulomatous inflammation associated with some of the eggs. The
eggs have double polar caps and are compatible with those seen with
Capillaria hepatica. The kidney is normal, with mild autolysis.
Sanple 10 _
liver (2) - diffuse congestion, slight
kidney (2) - autolysis, slight o
interpretation - The hepatic congestlon is a non-specific change, which
may relate to agonal conditions of the animal. The kidney is normal, but
slightly autolytic.
Sample 11 , .
liver (2) - hemosiderosis, Kupffer cells, diffuse, mild
kidney (2) - unremarkable :
interpretation - There was likely some kind of mild hemolytic event which
occurred in this animal, leading to the mild accumulation of hemosiderin-
like material in the Kupffer calls. Such hemolysis could have been due to
a traumatic, infectious or metabolic event, but was not associated with
the recent capture. The kzdney appears no*mal
Sample 12

liver (2) - unremarkable
kidney (2) - unremarkable
interpretation - Normal liver and kidney

Sample 13

liver (2) - hemosiderosis, Kupffer cells, random, minimal

Xidney. (2) - autolysis, slight

interpretation - Accumulation of scanty amounts of green brown pigment in

the Kupffer cells suggests an old episode of hemolysis, cause unknown.

Kidney is normal, but slightly autalytzc

Sample 14

liver (2) -~ parasitic cyst, solitary :
: = nuclear and cytoplasmic pleomorphisn, hepatocellulaz, slight

to moderate
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kidney (2) - autolysis, slight .
lung (1) - hyperplasia, bronchus associated lymphoid (BALT) tissue, mild

S - alveolar dilation, variable, mild
interpretation - There is a tapeworm cyst, likely Taeniz or Cysticercus
species, and diffusa, variable pleomorphism of hepatocytes. The latter
changes may relate to disturbance of the liver tissue secondary to the
cyst, or some other metabolic disturbance, affecting the hepatocytes, more
generally. The kidney is normal, and slightly autolytic. The BALT
hyperplasia suggests a host response to a former exposure to antigen, via
the airways. The alveolar variation in size, to dilation, suggests some
kind of mild upper airway stenosis or incomplete blockage. No neoplastic
or infectious cause is noted in the section examined, to help explain
airway stenosis. - _
Sample 15 -
liver (2) - unremarkable _
kidney (2) - autolysis, slight
interpretation - Normal liver and kidney, with slight autolysis of the
latter. '
Sample 16 ' :
liver (2) - sinusoidal dilation with hepatocellular distortion, moderate
kidney (2) - autolysis, moderate, with tissue distortion, moderate
interpretation - There was evidently moderate autolysis, and what appears
to be freezing artifact. Frozen tissue often is distorted by the formation
of expanding water crystals in the tissue which creates a pattern like
that sMeen in both the liver and kidney of this animal. Subtle tissue
changes are usually obliterated by freezing. No obvious changes were noted.
Sample 17 _ :
liver (2) - unremarkable
Xidney (1) - unremarkable _
interpretation - Normal liver and kidney
Sample 18 '
liver (2) - hemorrhage, focal, internal

- hepatocellular degeneration, centrilobular to mid-zonal, mild

kidney (1) - autolysis, slight _ :
interpretation - There is a mild degenerative hepatopathy or hépatosis,
cause unknown, but possibly toxic or ischemic. There appears to be an
irregular focal area of hemorrhage, causing internal distortion of the
liver. This was apparently an acute change, possibly occurring during
final capture. Likely, the hepatocellular degeneration predisposed tissue
wveakness and internal fissuring, allowing the hemorrhage to occur or
accumulate. The kidney is normal, and slightly autolytic. '
Sanmple 19 ' '
liver (2) = unremarkable
kidney (3) = autolysis, slight
inteipretation = Normal liver, with slightly autolytic, normal kidney
Sample 20 o _
liver (2) = hemosiderosis, Kupffer cells, diffuse, minimal
kidney (2) - autolysis, slight _ :
interpretation - The liver is normal, with evidence of a previous, small
hemolytic event, cause unknown. The kidney is normal, with slight
autolysis. ' ' ~

Sample 21
liver (2) =~ unremarkable
kidney (2) - unremarkable
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interpretation - Normal liver and kidney .

Sample 22 ] : ,

liver (2) - sinusoidal dilation, with hepatocellular compression,
moderate

kidney (2) - spacing artifacts, diffuse, moderate

interpretation - Freezing artifact of the tissues is suspected, which are

otherwise unremarkable and interpreted as normal.

Sample 23 _
liver (2) - unremarkable
kidney (2) - unremarkable
interpretation - Normal liver and kidney

Sample 24
livzr (2) - nuclear and cytoplasmic pleomorphisn, hepatocellular, slight
- congestion, diffuse, moderate

Xidney (2) - glomerulitis, nembranous, slight
interpretation - Thers is 2 minimal to mild hepatopathy, and a variable,
nild nmembranous glomerulitis, with dense eosinophilic hyaline droplets
notaed in a minority of the collecting tubules. These droplets are
interpreted to be proteinacious mater;al lost through the affected
glomeruli and tubules. .
Sample 25
liver (2) - nematode dgranulomas and abscesses, multifocal to coalescing
kidney (2) -~ autolysis, slight
interpretation - There are adult nematode sections, and eggs which are
morpholeogically compatible with Capillaria hepatica. The eggs and/or

- nematodes are associated with multiple sites of hepatocytes undergoing
variable degrees of coagulative necrosis, with eosinophilic to neutrophilic
inflammation, and/or lymphoid and macrophage inflammation. The kidney is
normal, and slightly autolytic.
Sample 26
liver (2) - nematode egg granulcmas, multiple
Kidney (2) - autelysis, slight
interpretation - There are many aggregations of nematode eggs, compatible
with Capillaria hepatica, within the parenchyma, sometimes near or in the
periportal areas. These eggs are typically within a necrotic center,
surrounded by granulomatous inflammation, and nearby lymphocytic or
plasmacytic aggregations. The lesions are chronic and appear static.
The kidney is normal, and slightly autolytic.

gSample 27

liver (3) - parasitic cyst, solitary
xidney (2) - autolysis, slight
pancreas (1) - unremarkable

salivary gland (1) - unremarkable

interpretation - There is slight autolysis of the kidney which is
otherwise normal, as is the pancreas and what is presumed to be salivary
gland tissue. A cestode within an encapsulated hepatic cyst is noted and is
compatible with either Taenia or Cysticercus genuses.
Sample 28

liver (2) <~ unremarkable
kidney (2) - autolysis, moderate '
interpretation - Normal liver and kidney with moderate renal autolysis
Sample 29
liver (3) - abcesses, multifocal to coalescing

- nematode migration, slight
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kidney (2) - autolysis, moderate to severe ' )

interpretation - The multifocal abscesses noted in the liver did not

contain nematode eggs, larvae or adults, but larval nematode forms,

possibly capillaria spp. were noted near some of the abscesses. Possibly,

migration by these parasites directly caused the necrosis of the _

hepatocytes, or more likely allowed for opportunistic bacterial infection

of the migration paths. Hence, these abcesses are circumstancially

associated with the nematode migrations. The kidney is normal, with

modaerate to severe necrosis. '

Sample 30

liver (2) = unremarkXable

kidney (2) - unremarkable

interpretation - Normal liver and kidney

Sanple 31 ' '

liver (2) - parasitic granulomas, necrotizing, multifocal

xidney (2) - autolysis, moderate to severe

interpretation - Migrating nematodes, compatible with Capillaria spp. are

noted in intact hepatocellular parenchyma, and within centrally necrotic

granulomas. The liver is otherwise unremarkable, and no lesions are noted

in the kidney. The kidney is moderately to severely autolytic, and

therefore difficult to evaluatae. ,

Sample 32 :

liver (2) - unremarkable

kidney (2) - neutrophilic inflammation, tubular, focal

: - autolysis, moderate

interpretation - The liver is normal, and there is a focal tubular

nephritis, of incidental degree in the section, possibly due to a mild

bacterial infection. There is moderate renal autolysis.

Sample 33

liver (2) - nuclear and cytoplasmic pleomorphism, hepatocellular,
moderate

kidney (2) - unremarkable

interpretation - A high cell turnover rate and slightly variable cell

morpholeogy, due to a metabolic disturbance is suspacted.

Sample 34 ' :

liver (4) - parasitic granulomas, necrotizing, multifocal

kidney (2) -~ unremarkable _ - :

interpretation - There are eggs, compatible with Capillaria hepatica noted

near, and wvithin one of many granulomas, usually with a necrotic center,

and a combination of lymphoid cells and macrohages/giant cells, more

peripherally. Eosinophils and neutrophils are associated with some

granulomas, a&as well. The kidney is normal.

Sample 35 o '

liver (2) - hemosiderosis, Kupffer cells, diffuse, slight

kidney (2) - unremarkable : ' . :

interpretation - The kidney is normal. The hemosiderin in the Kupffer

cells suggests slight hemolysis occurred, with the cause unknown, in the

past, not very recently. '

sample 36

liver (2) - unremarkable:

kidney (2) - unremarkable :

interpretation -~ Normal liver and kidney

Sample 37 - _

liver (2) - nuclear and cytoplasmic plecmorphism, hepatocellular,
moderate _ o :

kidney (2) = nuclear pleomorphism, proximal tubular epithelium, slight

hY
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interpretation - The histologic variatior of the cells is not well
understood, but is suspected to relate to 2 metabolic disturbance, cause
unknown. Some increased cell turnover is also suspected, in both the liver
and kidney.
Sample 38
liver (2) - unremarkable

kidney (2) - piasmacytic and lymphocytic cortical interstitial infiltratlon

1d

interpretation - The liver is normal, and there is 2 mild renal immuneoclogic-
cortical interst1t1a1 response, presumably to an antigen of unknown
origin. '
Sample 39 _ '
liver (2) - unremarkable
kxidney (1) = unremarkable
interpretation - Normal liver and kidney
Sample 40
liver (2) - unremarkable
kidney (1) - interstitial nephritis, granulomatous, minimal
interpretation = Normal liver, with a very slight renal interstitial
infiltration of plasmacytes, lymphocytes and monocytes, multifocal, and
mostly in the cortex is noted, and suspected to be host immunologic
response to an antigen of unknown origin.
ADDENDUM - 5/26/94 _
Sample 41 (AD060210MK)
liver (1) - congestion, diffuse, nmild

- lipidosis, hepatocellular, diffuse, mild to moderate
kidney (2) - unremarkable
interpretation -~ Normal kidney. The vacuolization of the hepatocytes could
represant a high plane of lipid metabolisa, or some kind of mild
physioclogic or metabolic disturbance.

COMMENTS

Samples sent on May 5, 1994, and questions relating to that submission,
will be sent as an addendum to this report, within 10 days. Also, there
are some free parasites, which will be identified, as soon as Dr. Zajac,
our parasitologist returns. Dr John Robertson and I appreciate the
oppoertunity to work with you. We’ll be in contact early next week.
ADDENDUN - 5/27/94 - A cover letter describes report submission details.
Final report of histopathologic findings - summary and conclusions:

Rat sample (1) - There were no remarkable (abnormal) observations (sample
nink samples (10) - Most (7/10) of the samples had either no or minor to
incidental changes. Two mink had minor lesions which could be
associated with mild metabolic or toxic disturbances (camples 37 and 41), a
and one had a minimal interstitial nephritis (sample 40). No parasitisa
was noted in any of the mink liver or kidney tissues examined. Overall,
the mink tissues revealed only mild changes, with no evidence of
significant biologic liver or renal disfunction.

Muskrat samples (30) - Parasitic lesions were seen in 8/30 samples (#9, 14,
25, 26, 27, 29, 31 and 34), all in the livers and were either tapewora cys

and/or Capillaria hepatica nematodes. Cleerly, these muskrats have a

freguent exposure to these 2 parasite types. Being blinded to location, I

- have no idea if there is any site effect on parasite lesion type or
incidence. Mild hemosiderin loading of Rupffer cells lining the sinusoida
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in the liver, was seen in 4/30 of the muskrats (#11, 13, 20 and 35). This
change suggests an increased red cell turnover or past hemolytic event.
Such could relate to toxic, infectious, parasitic or physical injury, in
this case mild, and likely rniot isolated fo only the recent past.
Hepatocellular pleomorphism noted in the muskrat was subtle and likely

- related to a mild metabolic or toxic disturbance. It was seen in 4/30
animals (#5, 14, 24, and 33). An additional muskrat (#18) showed mild
hepatocellular degeneration, also attributable to a mild toxic insult.

There were mild renal lesions in 2/30 animals

(#24 and 32), with mild to severe autolysis very common to the muskrats of
this study (17/30), suggesting some improvement in tissue collection and
fixation might be helpful in producing better fixed tissues for evaluation.
- Field collection problems or constaints may not allow such improvements to
be made. Minimal inflammatory or immunologic foci were noted in the livers
and kidneys, but aside from parasitic lesions, none appeared intense enough
to raise any concern that they were anything more than normal host
response to a variety of viable or non-viable antigenic materials in

the environments of these animals. In summary, beyond the hepatic
parasitism, there were no moderate to severe liver or kidney lesions in
the muskrat tissues submitted. There were a few mild hepatic lesions
suggestive of toxic or metabolic disturbances in #5, 14, 18, 24, and 33,
and renal degeneration, possibly due to toxic exposure in #£32.

Overall, there was no evidence for significant infectious (non-parasitic)
disease in any of the animal tissue examined. A minority of mink and
muskrat had lesions suggestive of mild toxic or metabolic disease, and a
large minority of muskrats were parasitized in the liver. Generally, the
tissues suggested the animals were likely to appear clinically normal,
with the parasitized muskrats as possible exceptions.

; f%ﬂzzﬁ%

flugé’ Veit DVM, PhD
Veterinary Pathologist
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RESEARCH

VR-03-795 Examination of the multiple tissues from tne submitted animals
reveals the following:

Animal #277
Liver - this t{issue cemonstrates normal architecture with very mild

congestion. No evidence of toxicity or alteration of the hepatic psrenchyma
can be identified in thig sectiom,

Kidney - this tissue 13 slightly autolyzed, with some dissociation of tne
renal tubular elements as the result of autolysis. If there s any type of
acute tubular change, we were unable to identify it due to the autolysis. In
general, the kidney has a normal appearance and normal- architecturs, with

_very mild to moderate autolysis. The glemerular elements are histologically
rormel. NO svidence of inflammation or toxicity Could be igentified.

)

TN LT

Animai #278

ne §

Fax #

Liver - this hepatic tissue 1s very mildly congested. M1ld vacuolization of
the hanatocytes and soderate autolysis can be ident{fied. Tnere are facal
collections of neutropnils in the sinusotds. This may suggest some type of
inflammatory process. A large cystic structure at one location is surrourged
by granulation tissue and collections of inflammatory cells. This could be
the result of & parasitic cyst ang granuioma, which would be 2 natural
parasite for tnis individual.

itted memo 7671 [ ¢t peges »
]

-

——

Kigney - this tissus demonstrates slight tubular autolysis and acute
congestion, with minimal infliammetion. Other specific changes that would
support toxicity or infection cannot be identifiea in the kidney, The
glomerular elgments appear to oe histologically normal.

Post1* brand fax transm
a8 1Ay doz0

Animal 4279

Liver - this tissue is acutely congested, with no specific degeneration or
inflammation. A large cystit structure has occurred at one iocation. This

. Continued on Next Page...

ON, UMKNONN : FINAL LABORATORY REPORT - WESTON/REAC PROJECT

ASSOCIATED REGIONAL AND UNIVERSITY PATHOLOGISTS
500 CHIPETA WAY, SALT LAKE CITY, UTAH 84108
Carl R. Xjeigsberg, M.D., Laboratory Director
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cyst is filled with a cestode. &ranulation tissue and inflammation are
secondary. The type of cyst is a cestode, but other specific etiologic
agents or changes are rot identified.

Xignay «~ the renai tissue demongtrates a diffuse infiltration of Tympnecytes,
plasma calls, and neutrophils, with some degeneration of the interstitiai
tissue and secondary tubular change. This type of reaction supports a
chronic infiammatory process and suppurative reaction. Evidence of specific
tubular changes or other spacific reactions could not be identified. Mo
other spacific atiologic agents or parasites or other evidence of toxicity
could be {dentified in this tissua.

Animal 9280

Liver - the Yiver tissue 1s histologically normal, with very mild congestion
ard no eviderce of inflammation. No cystic structures wera identified in
tnig 1iver. :

Kidney - this tissue demonstrates s'égnht tubular autolysis, but it is present
to & lesser cegree than we have described previously. Thers 15 some acute
congestion in the tissue, and no other specific reaction. Infiammation or
toxicity are minimal.

Anima! #281

Liver - this section of liver demonstrates mild congestion with minimal
hepatoceiluiar vacuolizstion ang no evidence of toxicity or inflammation.

Kidney - the renal tissue oemonsirztes very mild autolysis, but generally the
tudular elements are yniform and histologically normal, with no evidence of
toxicity or soecific inflammation. The glomerular elements appear to pe
relatively normal,

Animal #282

Liver - this tissue is acutely congested, with a cystic structure. The cyst
is surrounded by gsnulation tissue, fibrin, and neutrophils.

Kidrey - this tissue is scutely congested, with mild autolysis very similar
to that descridec previously., No evidence of tubular change, glomerular

m
m
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change, tog‘lc‘lty. or even infection can be identified in this renal
parenchyma,

DIAGNOSIS:

1. Cestode parasitic cyst with mild secondary inflammation in 1ivers #278,
#27%, and #282.

2. Noderate chronic pyelorepnritis in #2739,

3. Slight autolysis in all kidneys.

COMMENTS

These $4ssues do not support any evidence of toxicity or specific changs. The -
pyslonephritis in #279 can occur as a sporadic natural occurring dissase ir
any group of animals., The parasitic infestation is common in feral animals,
and very likely this particuisr animal in an intermediate host for this
particular cestode, since three ocut of the six animals show castode cysts in
the liver. There was no evidence of of toxicity of specific change in the
liver and n0 svidence of toxicity in the renal tissue.

£9/01/93 -
(LOM/tko) Vaerifisd by: L. D. Me811), D.V.M., Ph.D.
' Vaterinary Pathologist
electronic signature

For Histopatrology Consultation Call: 1-800-426-2099
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APPENDIX F
MINK AND MUSKRAT AGING RESULTS



AGE AS DETERMINED BY CEMENTUM ANALYSIS
Matt Donohue

Process code: d

17 May 1994

Page 1 of 2

By: Gary Matson _
Matson’s, Box 388, Milltown MT 58851

Phone: (496) 258-6286 - Tooth type: Wink canine

Myskrat M1 + mandible
Prepared for: Matt Donohue Season of collection: December - February
Roy Weston fnc )
Edison NJ i Species: Mink (7)
Process code: d i . Nuskrat (18)

Filename: ADB51784-222Y
Date: 17 Nay 1994
Notes:

"B" RELIABILITY CEMENTUM AGES: THERE 1S HISTOLOGICAL EVIOERCE TO SUPPORT THE REPORTED CEMEKTUM AGE. |F ERROR 1S PRESEKT, IT WOULD BE
LIKELY WITHIN THE RARGE GIVEN UKDER "ROTES®,

*C" RELTABILITY CEMENTUM AGES: THERE IS LITTLE HlSTOLOGICEL EVIDENCE TO SUPPORT THE REPORTED CEMENTUM AGE, WHICH MIGHT BE WiTHIN THE
RANGE GIVEN,

MINK CANINE: MATSON’S STANDARDIZED CEMENTUM AGING WODEL WAS USED FOR CEMENTUM AGING. CEMENTUM ANNUL! ARE REGULAR AKD DISTINCT, AID'
AGES DETEAMINED FROM THE)R COUNT ARE CONSIDERED TO BE HiGHLY ACCURATE.

NUSKRAT MOLAR WUMBER 1: SPECIMEN SECTIOKING METHOD. THE TOOTH WAS REMOVED BY CUTTING THE MANDIBLE OK EITHER SIDE OF 1T WITH A
LAPIDARY SAM. THE RESULTING TISSUE PIECE WAS SECTIONED WITH M1 IKTACT IN ITS SOCKET.

MUSKRAT CEMENTUM AGING WODEL. REFERENCE: NOTES GIVEN IN AGE REPORT OF 2 NOVEMBER 1993; PAUL BOVITZ; AGING FILE AM118293-201.

CEMENTUN ANNULI OF M1 HAVE CHARACTERISTICS OIFFERENT FROM THOSE OF OTHER SPECIES. ANNUL! ARE POORLY DEFINED, AND APPEAR 70 BE

COMPLEX (HAVING MORE THAK A SINGLE ANNUAL COMPONENT). NEITHER ACCURACY NOR PRECISION OF CEWENTUM AGES DETEAMINED BY COUNTING
APPARENT ARNUL! 1S KNOWN,

THE CHARACTERISTICALLY SHWALL AMOUNT OF CEMENTUM AND UNDEVELOPED TQOTH ROOTS QF TEETH CLASSlFIED AS AGE *8" APPEAR TO BE 00D
CRITERIA FOR WICROSCOPIC IDENTIFICATION OF THE AGE CLASS.

TEETH AGED AS CLDER THAN @ YEARS HAVE A CRARACTERISTICALLY LARGER AMOUKT OF CEMEKTUM AKD GREATER ROOT DEVELOPMENT, HOWEVER, POOR
ANRULUS DEFIRITION IS REASON TO TREAT THE CEMENTUM AGES AS APPHOXIIATIONS

THE HISTOLOGICAL CONDITION OF THE TEETH WAS EXCELLENT. IN THE TOOTH SECTIONS, THE INTACT PERIODONTAL MEMBRANE CONFIRMS THAT NO
CEMENTUM 1S MISSING FROM THE PERIPHERY OF THE ROOT, DIFFERENTIAL STAINING BETWEEN DARK CEMENTUN AKNUL) AND LIGHT CEMENTUM IS POOR
{ANNUL| ARE POORLY DEFINED), FACTORS THAT CAUSE POOR HISTOLOGICAL CONDITION, CEMENTUM DAMAGE, OR POOR DIFFERENTIAL STAINING INCLUDE
PHYSICAL ABRASION, PROLONGED EXPOSURE TO HiGH TEMPERATURES (AT OR ABOYE BOILING), AKD EXPOSURE TO CHEMICAL AGENTS SUCH AS BLEACH,




AGE AS DETERMINED BY CEMENTUM ANALYSIS
Matt Donohue
‘Process code: d
17 May 1994
Page 2 of 2
Species SLIDE ¢ TOOTH 10 Age CC Notes

Ml | BG548382 8 A
' 2 121593-883 2 A

'} 3 121693823 8 A

| 4 9217978184824 3 A

Y 5 121593-885 g A

M 6 122193-877 1A

'Y T 821794-025 g A
NUSKRAT 8 @126948D170191MR 2B 1-2
KUSKRAT g REAC121893-778 8 A
KUSKRAT 19 981269480920102MR 3 C 3-5
HUSKAAT 1. 821794-929 18 91
NUSKRAT 12 TB168488HR 2¢ 2-4
NUSKRAT 13 812494989 18 1-2 3
HUSKRAT 14 812994-985 98 @1
HUSKRAT 15  SAMPLE RAT 9B 8-
NUSKRAT 16 921794-838 18 1-2
NUSKRAT 17 121093768 g8 8-
KUSKRAT 18 121893-767 A
NUSKRAT 19 821694TB258385HR 8 A
WUSKRAT 20 912994-982 g A
KUSKRAT 21 121893-766 2¢ 2-4
WUSKRAT 22 121883-765 A
NUSKRAT 23 021894TB320383MR @ A
NUSKRAT 24 @1279480120285MR 3 ¢ 3-5
WUSKRAT 25 121993769 A



CERTAINTY CODES: A, B, C. A tetter sutfix is a reliability indicator or “certainty code” for 2 determined age. Some tooth sections
have & distinct annulus patters and the result of age analysis is nearly certain.  The result of the analysis of other tooth sections
is less certain because of indistinct or irreguiar annuli or because portions of the tooth foot may have been missing.

A= result nearly certain. B = some error possible, ¢ = error fikely,

The judgement about whether a determined &ge could be in error is subjective. Criteria for certainty code assignment are as foltovs:

Distinctness of cementun band staining,

Regularity of cewentun band pattern.

Relative amount and location of cementum and dentine.
Histological characteristics of cementun.

= € N —

¥e have ho evidence supporting any relationship between our certainty cude and accuracy, but gemerally relate the most sccurate results
to the "A" certainty code.

Accuracy limits have been established as outlined below. For example , if | think that a 9-year-oid mamsal could be & year oider or

younger because of an unclear cementum pattern, it would be given a certainty code of "A" along with the determined age of 9 years. If
| think that a 6-year-oid mammal could be & year younger of older, the certainty code of "B" would pe given.

Certainty Code

Deternined Age A B C
-7 years +/- 8 years #{- 1 -2
8-15 -1 -2 ¢~
16+ #-2 EYE B YO

THE REPORT GIVES AGE AT THE LAST BIRTHOAY, in the same style as human age is given, The dates below are the standardized "birthdays®
we yse for each species. : '

1 Fedbruary - biack bear, grizzly bear,

1 April - bobcat, lynx, gray fox, kit fox, red fox, river otter, -
nink, parten, fisher, badger, wolverine,

1 Mgy - pronghorn, arctic fox, coyote, wolf, striped
skunk, raccoon,

1 June - deer, eik, moose, caribou, goat, sheep, bisen.

EXPLANATION OF CODES USED IN "NOTES® SECTION: AH - abnormal histology; BR - broken root, cementus missing and no accurate age
determination possibie; CD - cementum damaged; N - age determined by inspection, without sectioning; LI - lateral incisor {not
standard 11); NE - no envelope with this 1.0, number; NP - not processed; NS - not a4 standard tooth type for age analysis lethod
gccuracy of resuit uncertain; NTR - no tooth received in envelope; PF - process failure; PR - processed.

JUVENILE AGE CLASS: Identified by "8° in the age coluen.

ABBREVIATIONS USED FOR SPECIES 1DENTIFICATION:

BA badger - CA caribov GB grizzly bear Ml mink RO river otter

BB biack bear . 00 coyote "GO mountain goat ML wmountain lion SH mountain sheep

B0 bobcat - EL elk ¥A nmarten N0 moose R0 wolf

BT black-tailed deer FI fisher M0 nule deer PR pronghorn antelope WT white-tailed deer

Fo for RA  raccoon BV volverine



AGE AS DETERMINED BY CEMENTUM ANALYSIS
Matt Donohue
Process code: d
17 May 1994
: Page 1 of 2
AGE REPORT

By: Gary Matson
Ratson's, Box 388, Milltown NT 59851

Phone: (486) 258-6286 : Tooth type: Nink canine
Nuskrat W1 + mandible
Prepared for: Paul Bovitz MWatt Donohue Season of collection: As noted
Roy Weston Inc ' : .
Edison N ' Species: Nink (3)
Process code: d Nuskrat (13)

Filename: AD8619894-222Y
Date: 1@ June 1984

*B® RELIABILITY CEMENTUN AGES: THERE IS RISTOLOGICAL EVIBENCE TO SUPPORT THE REPORTED CEMENTUN AGE. IF ERROR IS PRESENT, IT WOULD BE
LIKELY WITHIN THE RANGE GIVEN UNDER "NOTES®. *C® RELIABILITY CEMENTUN AGES: THERE IS LITTLE HISTOLOGICAL EVIDENCE TO SUPPORT THE
REPORTED CEMENTUM AGE, WHICH MIGHT BE WITHIN THE RAMGE GIVEN.

HINK CANINE: WATSOK'S STANOARDIZED CEMENTUN AGING NODEL WAS USED FOR CENENTUN AGING. CEMENTUN ANNULI ARE REGULAR AND DISTINCT, AND
AGES DETERWINED FRON THEIR COUNT ARE CONSIDERED TO BE HIGHLY ACCURATE.

NINK ASSUMED BIRTHDATE IS 1 APRIL. AGES REPORTED BELOW ARE GIVEN AS IF EACH OF THE 3 ANINALS HAD PASSED THE ANNUAL BIRTHOAY, EVEN
THOUGH 1 TOOTH WAS COLLECTED DURING LATE NARCH.

MUSKRAT ASSUMED BIRTHOATE IS WARCH-SEPT. AGES REPORTED BELOW ARE GIVEN AS IF EACH OF THE WUSKRATS HAD PASSED THE ANNUAL BIRTHOAY.

NUSKRAT WOLAR NUMBER ): SPECINEN SECTIONING METHOD. THE TOOTH WAS RENOVED BY CUTTING THE MANDIBLE ON EITHER SIDE OF IT WITK A
LAPIDARY SAW. THE RESULTING TISSUE PIECE WAS SECTIONED WITH ML INTACT IN ITS SOCKET.

NUSKRAT CEMENTUM AGING WODEL. REFERENCE: NOTES GIVEN IN AGE REPORT OF 2 NOVEMBER 1993; PAUL BUVI*Z; AGING FILE AN119293-201.

CEMENTUK ANNULI OF M1 WAVE CHARACTERISTICS OIFFERENT FROM THOSE OF OTHER SPECIES. ANNULI ARE POORLY DEFINED, AND APPEAR TO BE

CONPLEX (HAVING NORE THAN A SINGLE ANNUAL COMPONENT). NEITHER ACCURACY NOR PRECISION OF CENENTUM AGES DETERMINED BY COUNTING
APPARENT ANNULI IS KNOWN.

THE CHARACTERISTICALLY SNALL AMOUNT OF CENENTUN AND UNOEVELOPED TOOTH ROOTS OF TEETH CLASSIFIED AS AGE "¢" APPEAR TO BE 6000
CRITERIA FOR KICROSCOPIC IOENTIFICATION OF THE AGE CLASS.

TEETH AGED AS OLDER THAN @ YEARS HAVE A CHARACTERISTICALLY LARGER AMOUNT OF CENENTUM AND GREATER ROOT DEVELOPMENT. HOWEVER, POOR
ANNULUS DEFINITION IS REASON TO TREAT THE CEMENTUM AGES AS APPROXINATIONS.

THE HISTOLOGICAL CONDITTON OF THE TEETH WAS EXCELLENT. 1IN THE TOOTH SECTIONS, THE INTACT PERIODONTAL WENBRANE CONFIRNS THAT NO
CEMENTUN IS NISSING FROM THE PERIPHERY OF THE ROOT. OIFFERENTIAL STAINING BETWEEN DARK CEMENTUM ANNULI AND LIGHT CENENTUM IS VERY §000
(MINK) TO POOR (MUSKRAT; ANNULI ARE POORLY DEFINED). FACTORS THAT CAUSE POOR HISTOLOGItAL CONOITION, CEMEKTUM DANAGE, OR POOR
DIFFERENTIAL STAINING INCLUDE PHYSICAL ABRASION, PROLONGED EXPOSURE TO HIGH TEMPERATURES (AT OR ABOVE BOILING), AND EXPOSURE TO
CHEMICAL AGENTS SUCK AS BLEACH. THE CHARACTERISTIC OF INDISTINCT CENENTUN ANNULI II THE WUSKRAT TEETH IS CONSIDERED TO BE TYPICAL OF
THE SPECIES (NOT CAUSED BY CHENICAL OR PHYSICAL AGEITS)




AGE AS DETERMINED BY CEMENTUM ANALYSIS
' matt Donohue
Process code: d
17 Mmay 19914
Page 2 of 2
DATA

Species Date Tooth/slide ID  Weston ID Age CC Noles

—ZCRSC®Syos=s=s==cT=CSESSSRScScEESSESSSSRSSSSRESsSSISoSSSEISSSIISISSIZTSIRISSISIS

33199‘PDBSOTOIIK

NN 3-22 1 1A
1-26 2 PA2634A006RZIONK 4 &
41 3 VAATOARDIGASEINK 1 A
NUSKRAT  2-16 1 Q2694TR200304R L A
3-15 5 §31594P0B6R201MR 1 B 1-2
3-30 6 033094A0300204M8 4 B 3-5
3-15 7 131494P022070208 2 B 1-3
3-16 8 031594-150 KALRIV 2 B 1-3
3-16 g 1IL594-149 KALRIV 1B 1-2
1-6 18 40694-337KRLRIV 1B #-2
11 1 MIL94-226 KALRIV 2 B 1-3
3-16 12 231594152 KALRIV 3 B 2-3
3-16 13 $31594-151 KALRIV 1 B 1-2
41 14 49104228 KALRIV 4 B 13-4
4-6 15 B40694-335 KALRIV 1 B 1-2
1-1 16 $49192-227 KALRIV 2 B 1-2



GENERAL INFORNATION

WATSON'S LABORATORY CEWENTUM AGE AMALYSIS. General Information,

CERTAINTY CODES: A, B, C. A letter suffix is 2 reliability indicator or “certainty code® for a determined age. Some tooth sections
have 2 distinct annulus pattern and the result of age analysis is nearly certain.  The result of the analysis of other tooth sectiens
is less certain because of indistinct or irregular annuli or because portions of the tooth root may have been missing.

B = result nearly certain. B = some error possible, C = error likely.

The judgement about whether a determined age could be in error is subjective. Criteria for certainty code assigneent are as follows:

Distinctness of cementus band staining.

Reqularity of cementus band pattern.

Relative amount and location of cementun and dentine.
Histological characteristics of cementus. '

e D R

We have no evidence supporting any relationship between our certainty code and accuracy, but generally relate the most accirate results
to the *A* certainty code.

Accuracy limits have been established as outlined below. -For example , if I think that a 9-year-old mammal could be a year older or
younger because of an unclear cementua pattern, it vould be given a certainty code of A" along with the determined age of § years. 1I1f
1 think that a 6-year-old mammal could be a year younger or older, the certainty code of "B* would be given.

Certainty Code
Deterained Age A 8 (
“1-7 years +[- 0 years  4/- 1 +f- 2
8-1% +/-1 +[-2  +]-3
16+ +/-2 +[- 3 +]- 4+

THE REPORT GIVES AGE AT THE LAST BIRTHOAY, in the same style as human age is given. The dates below are the standardized *birthdays®
ve use for each species.

1 February - black bear, grizzly bear.

1 April - bobcat, lynx, gray fox, kit fox, red fox, river otter,
pink, marten, fisher, badger, volverine.

1 Nay - pronghorn, arctic fox, coyate, wolf, striped
skunk, raccoon.

1 June - deer, elk, moose, caribou, goat, sheep, bison.

EXPLANATION OF CODES USED IN *NOTES® SECTION: AW - abnormal histology; BR - broken root, cementum missing and no accurate age
determination possible; C0 - cementum dasaged; IN - age determined by inspection, without sectioning; LI - lateral incisor (not
standard I1); NE - nmo envelope with this I1.0. number; NP - not processed; XS - not a standard tooth type for age analysis methed,
accuracy of result uncertain; NTR - no tooth received in envelope; PF - process failure; PR - processed.

JUVENILE AGE CLASS: Identified by *4" in the age coluen.

ABﬁREVIﬁTIOIS USED FOR SPECIES IDENTIFICATION: : :
BA Dbadger CA -caribou 6B grizzly bear MI sink RO river otter

BB black bear (0 coyote 60 wmountain goat WL weountain lion SH amountain sheep

B0 bobcat . EL elk KA marten N0 =moose W0 wolf

BT black-tailed deer FI fisher WD smule deer PR pronghorn antelope WT vhite-tailed deer
- Fo fox RA  raccoon WY wolverine





